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THE CONSTRUCTION OF A MODERN LOCOMOTIVE.* 


By T. R. Browne, 
Master Mechanic, Juniata Shops, P. R. R. 





VI. 





Erecting Shop. 

To the reader of preceding articles in this series it is ap- 
parent that the description of operations performed in the 
various departments, taken collectively, indicate a steady 
progress toward the complete engine and a systematic deliv- 
ery of all of the various parts required in its final erection in 
the erecting shop. Some idea of the immense amount of detail 
in the modern locomotive may be formed when we state that the 
average modern engine contains approximately 20,000 separate 
and distinct pieces, and of this total number 13,600 pieces, ap- 
proximately, are handled, fitted and formed into parts for use 
in the erecting shop by the various other departments through- 
out the-plant, and the balance, or 6,400 pieces, are handled in 
the process of actual erection in the erecting shop. We have 
previously, and wish to again emphasize, the importance of 
considering the erecting shop only as a place where actual 
erecting is done, that is to say, it is not equipped with ma- 
chinery except that required for the lifting and handling of the 
various parts and the equipment necessary in the operations 
of erecting, and no machine work of any kind is performed in 
this department except the drilling of certain holes which can 
only be done in erecting and the reaming fncident to the use 
of taper bolts. The concentration of the manufacture of all 
of the parts of the locomotive in other departments than the 
erecting shop, and the consequent necessity that these parts 
when delivered shall be accurate in every respect, places the 
erecting department in the position of general inspector of the 
output furnished from other departments to it, and under the 
supervision of a careful and intelligent foreman the advantages 
of this will be obvious. Following the schedule referred to in 
previous articles indicating the order in which each part or 
group of parts will be required by the erecting shop, contin- 
uous and uninterrupted erection in this department is possible, 


*For previous article see page 329. 





and for better illustration of the various stages leading to 
completion of a modern locomotive the accompanying photo- 
graphs selected for the purpose of illustrating an average case 
and taken at intervals of ten hours will graphically illustrate 
the various stages of erection. ‘ 

Figures 1 and 2 indicate respectively the boiler schedule “A” 
and the frames schedule “B,” with the various parts ready to 
be fitted to them. These are all of the parts required in this 
particular stage of the operation or on this schedule. The 
placing or erecting of the parts shown in Figs. 1 and 2 is per- 
formed by separate gangs of men, and these two operations ‘are 
carried on simultaneously. Figs. 3, 4 and 5 illustrate the con- 
ditioh of erection at a period 10 hours later than the condition 
illustrated in Figs. 1 and 2, and during which time the parts 
shown in Figs. 1 and 2 have been attached and connected; the 
frames placed on the pit and the boiler lowered on the frames 
as shown in Fig. 6, in which condition the further erec- 
tion included in schedule “E” is commenced. It will be re- 
called that the schedule sheet for ordering and turning out the 
various parts is divided into six grand divisions and designated 
by the letters “A,” “B,” “C,” “D,” “BE” and “F,” in which 
schedule “A” includes the boiler with all of the necessary at- 
tachments and parts as shown in Fig. 1; schedule “B” the 
frames with their various parts and attachments as shown in 
Fig. 2; letter “C” the wheel and engine truck work, complete 
parts for which are furnished by the machine shop; letter “D” 
tank and tender work; letter “E” the general erection and 
completion, the beginning of which is illustrated in Fig. 5, and 
letter “F”’’ final test and inspection. Fig. 7 illustrates the con- 
dition of erection at a period of 20 hours later than that illus- 
trated by Figs. 1 and 2, and 10 hours later than its condition 
illustrated in Fig. 5, during which time all of the various 
valves and attachments, including steam pipes, etc., necessary 
for the preparation of the boiler for test have been put on and 
connected, and the boiler given a water and steam test. 

Figs. 7 and 8 illustrate two views of the erection during this 
period, and in which the boiler is shown in the process of re- 
ceiving a steam test. It will be noticed in Fig. 8 that the 
steam is blowing off, the maximum pressure required haying 
been reached. This testing is done with fuel oil, which is 
burned by means of a burner attached to an ordinary fire door 
provided with a special gas generating nozzle illustrated in 
Figs. 9 and 10, compressed air being used for atomizing the 
oil and creating the necessary amount of pressure for feeding 
the oil to the burner. The oil tank is mounted on a pair of 
wheels for convenience of moving to various parts of the shop 
where testing may be necessary, and the connections, both for 
air and oil, from this tank to the burner are made with ordi- 
nary air hose. In making the test in this way the boiler, after 
being filled to the proper water line, is charged with steam 
from the stationary plant to a pressure of from 50 to 60 
pounds, and the oil burner is then started and the test com- 
pleted in about three-quarters of an hour. The flame from the 
oil burner, owing to the peculiar construction of the burner, 
is practically a gas flame, and no free oil is discharged into 
the fire box; the flame of gas formed by the burner burning 
in the form of a large brush on the inside of the fire box. 
It has not been found necessary to make any provision for fire 
brick or insertion of any special appliance on the inside of the 
fire box for this operation. 

All of the air pumps, before being placed in service, are 
carefully tested under steam, and the output from these 
pumps, while being tested, has been found sufficient to not 
only furnish the required amount of compressed air for oper- 
ating the burners for testing boilers, but also the large num- 
ber of pneumatic hammers, drilling and reaming machines 
used throughout the shop in the various operations of erect- 
ing. A convenient form of mounting four of these air pumps 
for test is so arranged that they can be removed from time 
to time at the completion of test and others put in their 
places without disturbing an unncessary amount of piping. 









































































































Fig. 7. Fig. 8, 
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Fig. 10. 





























Fig. 12. 




















Fig. 13. 


Fig. 14. 
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They are placed in the four corners of a square, which ren- 
ders the piping very convenient and compact. In cold weather 
it has been found convenient to use the exhaust from these 
air pumps for heating the shop. 

Considered from the standpoint of safety and uncertainty 
as to maintenance of proper alignment, the use of wooden 
blocking necessary and usually used.in the operations of erect- 
ing shown in Figs. 2 and 5, has made advisable the adoption 
of a device similar to that illustrated in Fig. 11, which is pro- 
vided with two adjustments for vertical and side alignment, 
and arranged to be either used on the pit or on the floor. 

Fig. 12 illustrates the condition of erection on schedule “E” 
30 hours later than the condition illustrated in Figs. 1 and 2, 
and 10 hours later than the condition illustrated in Figs. 6, 7 


and 8, during which time two additional steam tests have been 
applied, the lagging put on and jacket partially completed, 
together with other work, as will be clearly noted in the 
illustration. Fig. 13 illustrates the condition of erection 40 
hours later than that illustrated in Figs. 1 and 2, and 10 hours 
later than the condition shown in Fig. No. 12; during this 
period all of the final parts have been put in place, valye cut- 
offs checked up and the engine prepared for the paint shop. 
Fig. 14 illustrates the complete engine at a period 50 hours 
later than the conditions illustrated in Figs. 1 and 2, and 10 
hours later than the condition illustrated in Fig. 13, During 
this period of time it has received the final finish -in the paint 
shop and been delivered to the erecting shop, with the rods 
connected up and the tank, as per schedule “D,” provided and 















































































































































tance in connection with the testing and inspection of ma- 
terial, of complete records of parts and material used in the 
various engines constructed. Fig. 15 illustrates one page of 
the book of engine records and on which is entered such in- 
formation as is indicated by the various headings and which 
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to the paint shop. The painting and complete finishing of 
cabs, except the final coat of varnish, is done in this depart- 
ment, and they are only delivered to the erecting shop when 
the engine is ready to receive them. 

Testing. 

To a very large extent the careful inspection and testing 
which this engine has received up to the point illustrated in 
Fig. 14 can be properly included as a test of the engine as far 
as its mechanical perfection is concerned, considered from a 
standpoint of workmanship. The test as to efficiency and 
general economy can only be made in actual service or by 
placing the engine on a specially equipped testing plant pro- 
vided for the purpose. For very many reasons we consider 
the latter metnod the most satisfactory, permitting the test 
to be conducted under the direct supervision of the con- 
structors of the engine and at the shops in which it has been 


HAYES’ TEN-WHEEL LOCOMOTIVE. 





By M. N. Forney. 

The illustration herewith is a copy of an old lithograph of 
what was known as the Hayes ten-wheeler, built for the Balti- 
more & Ohio Railroad, away back in the fifties. At that time 
that company had just opened its line west of Cumberland, and 
the trains had to surmount the continuous grade of 116 ft. 
to the mile for 17 miles, beginning at Piedmont. Passenger en- 
gines were taken up this grade with one of Winans’ “camel” 
engines behind as a pusher. Mr. Samuel J. Hayes was then 
Master of Machinery, as the Superintendent of that department 
was called, and he conceived the idea of a passenger engine de- 
signed somewhat on the lines of the Winans camel engines. 
He adopted Winans’ plan of boiler, with the sloping fire-box 
behind, and the cab on top, but he provided a leading truck in 
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Hayes’ Ten-Wheel Locomotive. 


built, securing all of the incidental and valuable data in the 
form of records at that particular plant. The advantages of 
records of this kind in securing new business and meeting 
requirements of customers for locomotives will be obvious. 
Testing plants of this kind are not sufficiently common to 
warrant the advocacy of an arbitrary design, and while those 
that we know of have been very successful, we believe that 
future installations for this purpose will contain improve- 
ments and simplifications which these do not possess. It is, 
of course, understood that a plant of this kind can only de- 
termine the relative fuel economy, tractive force and general 
efficiency (as far as that character of information goes) of 
the machine as a hauling device, and that the imperfections 
of mechanical design, which would create an excessive cost for 
repairs, can only be determined by actual service, and we 
therefore think that for all practical purposes, including fuel 
consumption and hauling capacity, the test in actual service 
will sufficiently determine the relative economies of different 
types of engines. 








The near approach to completeness in the use of interlock- 
ing and air-brake apparatus in Great Britain should be an ex- 
ample to us. Ninety-nine per cent. of the switch and signal 
levers on the railroads of the United Kingdom are interlocked 
and continuous brakes are in use on 95 per cent. of the loco- 
motives and cars. 





front which it was thought would make the engine curve bet- 
ter. 

At that time Mr. Hayes had just been appointed to the posi- 
tion in charge of the machinery on the line, and his purpose 
was to produce an engine resembling the camel, but adapted to 
passenger service. Mr. David Rennie was Mr. Hayes’ assistant, 
John Cochran was Mechanical Engineer and Mr. W. 8. G. 
Baker, now President of the Ba:.umore Car Wheel Works, was 
his assistant. The lithograph was a copy of a drawing made 
by Mr. Baker, who writes that “The general designs were put 
in shape by Cochran, Mr. Hayes gave it careful attention as 
work progressed. There was much adverse criticism—Mr. 
Winans being among the critics. Zerah Colburn was a fre- 
quent visitor to the Mount Clare shops of the B. & O. road 
during those days, and he was a favorable critic. He was 
greatly interested in all matters pertaining to railroad progress, 
particularly in the mechanical appliances. 

“The valve-gear received very serious attention and also the 
scheme of Cochran’s of carrying the shaft which operated the 
withdrawal of the cut-off valve stem through the boiler. The 
cut-off rocker was loose on the shaft of the main-valve rocker 
and was in constant action when the engine moved. 

“My general impression at the time was that Mr. Hayes con- 
ceived the general plan, which was worked up by Cochran with 
many comments by Mr. Rennie.” 

These engines were among the first, if not the first, ten 
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whefled passenger engines used, but their use was not con- 
fined to passenger service, as they were found to be so efficient 
that they were also extensively adopted for freight service. Af- 
ter Mr. Hayes left the road a number of different forms of 
freight engines were built and bought by this company. During 
the war an increase of motive power was urgently needed, and 
had to be obtained as quickly as possible, and the question was 
which of the many kinds then in use would be the most ser- 
vicable. Mr. Davis was then the Superintendent of Motive 
Power, and he and the older Mr. Garrett—then President—de- 
cided .to have more of Hayes’ ten-wheelers built, and the de- 
cision was carried out, with the modification that a link motion 
was substituted for the valve-gearing originally used. 

For the following particulars and dimensions of these en- 
gines we are indebted to Mr. Baker, who in sending them, says: 
“T remember the very great interest I took in the success of the 
engine and how pleased and happy I was to take a ride in her 
from Piedmont to Altamont, up the 116-ft. grade, with three 
cars. She was considered a marvel.” 

He then adds, pathetically: “We are all old coveys now; I 
remember an old friend who was about 80, remarking to 


another about as young, ‘that there were no more old people,’ . 


losing sight that they were both grown old.” 


Data and Dimensions. 

The cylinders were 19 by 20 inches, with spring packing and 
brass rings on the pistons, the piston rods being of iron, 2% 
inches diameter. The steam ports were 1% by 14 inches, the 
exhaust port 2% by 14 inches, and the travel of the valve 4% 
inches. The crossheads were made of brass, with gun metal 
gibs at the top and bottom, arranged with bolts and ‘wedge 
shaped tops to take up wear. The guide rods were of wrought 
iron, and of diamond section. The main rods led to the center 
driving wheels and were 7 feet 7 inches from center to center. 
The tires for the main and leading drivers were 6% inches wide 
and blind, the rear drivers having flanges. The centers of all 
the drivers were of cast iron, fitted with chilled faced cast iron 


tires, put on with a taper fit and held by lateral hook keys and 
nuts. 


The driving wheels were 50 inches diameter and 52 inches 
from center to center. The truck wheels were 28 inches in 
diameter, with-chilled faces placed 36 inches, center to center, 


and the center of the truck was 15 feet 8 inches from the cen- 
ter of the rear driving wheels. The main axle was 5% inches 
in diameter, the others being 5 inches. The total weight of the 
engine was 60,000 pounds, about 48,000 pounds being on the 
drivers. 

The truck bolster was of wrought iron, with its center forged 
on, thé journals formed at the ends and fitted into housings 
resting upon and keyed to semi-elliptic springs, 36 inches long, 
the ends of which rested and slid within seats formed on top 
of the truck frames. The frames were of wrought iron, with 
the pedestal jaws forged on. The jaws were slotted to shape 
and fitted with cast iron shoes and wedges adjustable from be- 
low. The axle boxes were of gun metal and the springs were 
semi-elliptic, graduated. They were equalized upon the main 
boxes and were connected to the boxes by pins passing through 
the frames upon which the springs rested. The frames were 
rigidly secured to the smoke box, but were free at the firebox 
end and so arranged that the boiler was free to slide upon 
them and was held in place by sleeves passing around the 
frames and bolted to the firebox. 

The boiler was horizontal and straight. It was 48 inches in 
diameter, with single riveted seams, and was made of 5-16-inch 
iron. The dome was 30 inches in diameter and 36 inches high, 
with a cast iron flange and top made with a ground joint. The 
safety valves were formed in the top and connected by a lever 
to a spring balance. The dome was placed 54 inches back of 
the front flue sheet. The firebox was of copper, with 5-16-inch 
sides and 5-inch flue sheet. It was 42 by 58 inches in size and 
—— were 160 2%4-inch flues of lap welded iron 14 feet 4 inches 
ong. 

The feed water was supplied by two single acting pumps 
attached to the sides of the firebox and operated by cranks at- 
tached to the crank pins of the rear driving wheels. The feed 
water entered the boiler by checks immediately in front of the 
back flue sheet, and was then conveyed by a pipe inside the 
boiler and discharged immediately back of the front flue sheets. 
Rocking grates were used, operated by a lever on the foot- 











board, with a drop grate in front. The drawbar was attached 
to the ash pan as in the Winans camel engines. 

The valve gear was of the hook type, with cut-off worked at 
half stroke, and operated by a separate eccentric and rocker. 
The valve stem of the cut-off was so arranged that it could be 
thrown out of gear, the valve remaining stationary when the 
cut-off was not used. . 

Steam was taken from the top of the dome through a slide 
valve throttle; operated by a crank connected to a screw with 
large pitch. The gage cocks:were in the waist of the boiler be- 
low the footboard of the cab and operated by long stems and 


levers. The pilot in front of the engine was so arranged that 
‘it could be folded back when not on the road. This was done to 
‘permit of closing the doors of the engine house when the en- 


gine was in the stall. The smoke stack was arranged for soft 
coal fuel. It was formed with a center pipe 12 inches in diam- 
eter, over which a cast iron deflector was placed. This was to 
defiect sparks into a hopper formed by a second pipe, with a 
space between it and the central one. This space was provided 
with an outlet at the bottom to facilitate the removal of accu- 
mulated sparks. The top was provided with a bonnet hinged to 
the stack and covered with iron netting. 








NEW SCHENECTADY FREIGHT MOGUL—NEW YORK 
CENTRAL & HUDSON RIVER RAILROAD. 





A new 20 by 28-inch mogul locomotive, No. 786, has been 
built for the New York Central by the Schenectady Locomo- 
tive Works to specifications prepared by Mr. Wm. Buchanan, 
Superintendent of Motive Power, and its general appearance 
is shown in the photograph. This engine has pulled some 
very remarkable trains, the records of which we have received 
from the builders and reproduce in the table. It has hauled 
a train of 3,428 tons, composed of 81 loaded and one empty 
car, and on another trip 3,063 tons in 81 loaded and one empty. 
The freight was grain. The heaviest train was hauled on a 
consumption of only 4.5 pounds of coal per 100 tons per mile, 
which is remarkably low. In the opposite direction a train 
of one loaded car and 126 empties, weighing 1,834 tons, was 
moved with a consumption of but 7.7 pounds of coal per 100 
tons per mile. The runs were made between. West Albany and 
De Witt, a distance of 140 miles. 

The weight of the engine on driving wheels is 123,000 
pounds, and the cylinders are 20 by 28 inches. The heating 
surface is 2,110 square feet and the grate area 30 square feet. 
The boiler is not large in diameter, but it has an extended 
wagon top and large heating surface for its size. The firebox 
is 9 feet long and on top of the frames, the width being 40% 
inches. . The crown sheet is supported by radial stays. Among 
the minor features are the large (9 by 12) driving journals, the 
extended piston-rods, which have made so good a name for 
themselves on this road, the very light pilot, and on the tender 
the suspension of the springs by links. 

The information concerning the performance of this engine 
is incomplete without a statement of the grades, and we expect 
to show the profile of the road between West Albany and De 
Witt and some interesting indicator cards in a future issue. 
Until then we can only say that the grade line is undulating, 
and some of the curves are sharp. The new engine was de- 
signed to increase the average train loads on this division by 
25 per cent. over those hauled by 19 x 26-inch mogul engines 
now used, and the heavy trains hauled in these tests are about 
40 per cent. above the ordinary work done by the old engines. 
The new engine is able to haul 2,400 tons of paying load on 
this division, which is much better than the best work of the 
older design. 

Records of six trial trips and general information pertain- 
ing to the engine are given as follows: 

(It should be noted that the relatively high fuel consump- 
tion for the trip of September 28 was due largely to a 50-mile 


head wind.) 
General Dimensions. 


GOUBS 62. cscsccsscccees ScbyRdedebac hse depcoueceedacanvepeanan 4.feet 3% inches 
nich onan nbikisawe vaiside's Senwesbates« ihuey ckavenssxeeniel Bituminous coal 
Weight Sie POUR WEG iis de ionic ccioy tecbeteccidcgecabins 142,200 pounds 

x On Arivers .:-c-+.+s-.- Ra desnones dues cup ssaceieseenee 123,000 pounds 
Teh WG, CITI eo og 50056 heen is oic'iccnkey cacvceletcciene 15 feet 2 inches 


tid ee 


15 feet 2 inches 
“ee oi to’ 


Cake ae 

















Cylinders 
Diameter of CRUMGORG. «6 is6ccccckcccccncksdseeabhcaestsasceckacas 20 inches 
GUO CE PU cccciekecck ci asccduccddesbiatadertaandsuasess <dives 28 inches 
Horizontal thickness of piston.............eeeee 4% inches and 5 inches 
Diameter of piston GOMa bio 00.6 sr ccisakcdinadhs neses cabiacsscakibeed % inches 
Kind “ POROMIIGD 6 o.o ci ckcnddescdstsed4voncatsecckeuarm Cast iron 
TBS OF SHRM WORE. code oes is i dcccanccacdesinicn deen 18 inches by 1% inches 
9; QO siesavetandinedadvacveameeracenes 18 inches by 2% inches 
C8 FIO a 5 ic oncd cdcdds ccce.cnakaudeneistnetatarmas sine 1% inch 
Hin Ol aS WM sin 60k cids ceeennk cedbenveussouns American balanced 
Greatest travel of slide valves.. . 5% inches 
Outside lap i % inch 
Inside “ 6 Ellen meee 3% inches 
Lead of valves in full COAT hein inch, as inch lap front and back 
Diameter of driving wheels outside of tire (vsidcswtarsmduekcwe 57 inches 
Material centers. 
Main cast steel F. & B. steeled cast iron 
Tire Wel Di vii svc csinc lve ectidccicechuan deta ve cetivctets cte<ceaees Shrinkage 
Drivitng® DOK. WOMCOGRe ki ss 6 idccciccarabanaccetertudekatsecbakuses Gun iron 
Diameter and length of driving journals, 


9 inches diameter by 12 inches 
‘main crank pin journals, 
(Main side. 6% inches diameter by 54 inches) 
6 inches diameter by 6 inches 
side rod 
Front, 5 inches diameter by 3% inches 
Back, 6 inches diameter by 3% inches 





Engine truck, WG si cccicigstcsctckesemmanl 2 wheel, swing bolster 
pe ey 6% inches diameter by 10 inches 
Diameter of engine WEMOM. WROG 6 nd cdesviseicdecectaahchecccade 30 inches 

Kind se « oe ty 
Krupp steel tired cast iron spoke center 

Boiler. 

BRDU i 0c iccctucctpadatedsdncchacdéwendeameamancomeende Extended wagon top 
Outside diameter of first ring............cccceccccccccccccccccecs 62 inches 
WOERIRe  DPOMUNTGS oo iis son osve co cSncemesancdeessSnbadecddcsece 180 pounds 
Material of barrel and outside of-flrebox---............... Carbon steel 


of-firebox:.-. 
Thickness of plates in barrel and outside of firebox 
11-16 inch, % inch, 9-16 inch, % inch and 7-16 inch 


= 











Po Ae | rere Front, 78% inches; back 66% inches 
sz TUNED cs cnccc ceddseccnasscdcncdgeicbbnensuaduneaa Carbon steel 
cy shnten, thickness RESET Sides, 5-16 inch; back, 5-16 inch; 
crown, % inch; tube sheet, % i inch 
. water space, 
Front, 4 inches; sides, 3% inches; back, inches 
" CTOWN STAYING. ... 0... 0cccccccece Radial stays, 1 inch diameter 
‘ NEE NU cins ccnsccevevced sscannincuehuabaddueen 1 inch diameter 
UN, IN ib gcc os Sees cece svceccacnscashneucanasueaed -Charcoal iron 
a x ew veecds 6 cgdeee'ed et dep eendaaenennaa nates ee 
Of | INNS. cd ce uo nccdace<bes caches chesisbngassanttiedeel 2 inches 
*- length over tube sheets........ acecen cans Gee 12 feet 0 inches 
Heating surface, RIS << dsndasopdnaies canhivepacuaden 1,934.24 square feet 
MUGRGE  TORGD, 6056 oc vewnesgsvanviavakabian — square feet 
“ a0 COIs iain 0505s. ki cncgeuesuckticdeae 176.6 square feet 
#- * Ns acc dite 15 0 hd incess chaueesiauied 2,110.84 square feet 
Gra Be. adsense §eede $eckensedasedceumeaminecee 30.2 square feet 
re GEIR on ci cosvncadoacdcsdhacnscknncosdedtan dune Rockin 
EROS. Use tdenereseess Sectional with dampers front and bac 
PE NN i civ ccs ccc ence vusecccstcédeceatbenvawaeineas Double, high 
as nozzles.......:. 3% inches, 3% inches and 3% inches diameter 
Smoke stack, SnGEGS -QISMNOTOL... . io. cccavivenecidbaccedeckasune 16% inches 
SON MNOVO TOR sc 6 dcivk cs cddncoschavnnkecuees 14 feet 8 inches 
Boiler supplied by....... Two Nathan & Co, Monitor No, 10 injectors 
Tender. 
Weight, ERD 38,700 pounds 
Wheels, TMMIMISE GE y ay cccccocccecsescesssnecessvescsdoccenasddenksenaeeneeee 8 
GEOR c. 5 vcdvicecccses hes 
Journals ‘*¢ and length 4% inches in Gomes b * pam oe 
RCI «i cic ek ieenscvcecuecseess docatectctneneueee feet 10% inches 
Tender frame............ 6% inches by 4 inches by ~ inch angle iron 
* trucks....4 wheel, wood bolster, side vee AU pee oS altons 
5 a 





Special Equipment. 
American brake on all drivers, operated by air. 
Westinghouse automatic air brake on tomiian and for train. 94-inch 
air pump. 
2 3-inch muffled safety valves. 











Firebox, i Eidichcdgncden ac cacccguensenedbuuterc dh bus sdckescbites 08 inches Gould coupler at front of engine and rear of tender. 
b Renee dgpecccioscovcdvecenhs sande beseapencteme see’ 40% inches 1 16-inch round case headlight. 
Record of Six Trips Between West Albany, andZDe Witt. 

Date. September 28. Ge tember 29. tember 30. October 1. October 3 October 4, 
Fr me WIE, 6 i cetvbind succes. iccceual pakawabenn .A. to D.W. ed W.A, W.A. to D.W. D.W. to W.A. W.A. to D.W. D.W. to W.A, 

<dind Aad pebawabsghedcesveepascuenahersha ease Windy Fair Fair Fair Fair & Showery 
Condition nd hr abek beh uh ek skagdeieetaewebie Good Good ood & Slippery 
Temperature atmosphere —.......ssccccccccccess — canccces 67 70 72 
Steam ee bi ibidecedhavesttepsdsvedmeiuaiate 177 177.5 178.5 178.5 179 179.5 
Elap CN os cine tudck canbacbacehvctecdhendindten 10 hr. 12 min 10 hr. Fs min, 10 hr. y min. 12 hr. 5 min, 11 hr. 31 min, 12 hr. 31 min. 
Detentions, muasbue of... snp Capalienia: ae 5 6 6 
Running time ... pais i saatocntseedaveumnns as 9 hr. 7 min 9 hr. e min, 2 as & min. 10 ey 9 vag min, 6 he ee 
Average speed, m ~ POP DOGEP.. «ov ecectcccsnas obese ‘ = < . f ‘j 
Number cars in tra TOES Peay tg 91 lt’ 11oad 2lt.7lload 1121t. 1load 1 lt. 81 load 126 It. 1 load 11t. 85 load 
Loaded weight a tons. - a apa deg «Smee Mneeaaa he 1,441 2,838 1639 3063 1834 3250 
Number tons hauled 1 mile........00.00000L 299 394.482 “821 425.757 254.926 451.750 
Gallons water used, ttn Dives i ccconamenmeieanieal 13,781.6 14,138.2 15,097 .8 16,433 16.839.8 804.8 
Pounds water used, ONIN, 6..cs 0 ccccdvnenkued oie’ 114 846.6 118,295 156.3 136,941 140,331.7 148 273.3 
Pounds water u BUENO... cs ccak: anra-aaee 110.646 114,085 120,956.3 132,541 131.7 144,173.3 
Pounds a Se eo et 17,080 16,890 18,280 8,300 20,200 21,120 
Pounds coal used Ba run..... <5 gain cates ep 16,480 15,280 17,680 17,700 19,600 20,520 
Pounds co al wit od mile... é 1.29 1.52 1.13 1.55 1.11 1.71 

1 consum nh 100 tons, hauled 1 mile....... 82 2.87 7.7 4.1 7.7 4.5 
Tons hauled 1 mile per pound coal............. ae 12.1 25.8 12.8 2 12.8 22 
Tons hauled 1 mile per pound water ......... wees 181 3.46 1.88 3.21 1.88 3.13 
Average evaporation per pound coal, actual.. 6.72 7.00 6.84 7.48 6.95 7.00 
H—h Equals 1.17 aver- 
Factor of evaporation.... .......sesssees gM ARE Sere age taken for 
Equivalent e hoceaererrent from and at 212 degrees 8.00 8.75 8.13 8.19 
per pound Coal........ .6+. seeeeees eeebcbeses icy 7.86 8.19 
Pe COME. BUGIGETAEG «6.5. ce=0dsn ges secsenganeas -.-- 15in coal as weighed 
Equivalent se gO HEA per sens dry coal, 
average...... ivdcdeetecctalsadesocecseseukbeneoess 8.28 
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CONSOLIDATION FREIGHT LOCOMOTIVES, UNION RAIL- 
ROAD (CARNEGIE SYSTEM). 





Through the courtesy of the Pittsburgh Locomotive Works 
we have received particulars of two enormous locomotives 
which they have just completed for the Union Railroad, a part 
of the Carnegie system. By referring to the tables published 
on page 1 of our January issue and page 296 of September of 
the current volume, it will be séen ‘that these have the distinc- 
tion of being the heaviest locomotives ever built. They weigh 
208,000 pounds on drivers, and the total weight is 230,000 
pounds. The cylinders are 23 by 32 inches, the boiler is 
straight with sloping back end and is 80 inches diameter at 
the front end, with other parts in proportion. The tubes are 
2% inches diameter and 15 feet long, the firebox being 10 feet 
long and 3 feet 4% inches wide. It is 76 inches deep in front 
and 69 inches at the back, the material being Carnegie 
firebox steel. The front end is short, 68 inches, for such a big 
engine. The firebox is on top of the frames and the springs 
are over the driving boxes. The total heating surface is 3,322 
square feet and the grate area 33.5 square feet. The driving 
wheels are 5.4 inchés diameter and are of “steeled” cast iron, 
except the main wheels, which are of cast steel. The steam 
ports are 20 inches long. The engines are single expansion 
with extended piston rods. 

The cylinders are of the half-saddle type, and the frame fas- 
tenings are very long. A steel plate 1% inches thick and of 
the same width as the bottom of the saddle, extends across the 
engine and is bolted to the lower frames, and to this plate 
as well as to the frames the cylinders are securely fas- 
tened. Heavy bolts passing through the top frame bars 
and the front and back of the saddle form additional 
transverse ties, and relieve the saddle casting from tensile 
strains. Longitudinal strains usually transmitted to. cylin- 
ders through the frames are largely absorbed by the use of a 
casting extended from the bumper beam well up to the saddle, 
securely bolted to the top and bottom front frames. This cast- 
ing also acts as a guide for the bolster pin of the truck. This 
method of rélieving cylinders of longitudinal stress was intro- 
duced by the Pittsburgh Locomotive Works: nearly two years 
ago, and has proven, in practical use on a. large number of 
locomotives, to be of great value in reducing breakage of sad- 
dle castings. The photograph shows three rows of bolts fast- 
ening the saddle to the smoke box. The frames are 4% inches 
wide and have been cut from rolled steel slabs made by the 
Carnegie Steel Company and weigh 17,160 pounds per pair, 
finished. 

The Union Railway, for which the locomotives have been 
constructed, is a part of the Carnegie system, connecting the 
Duquesne Furnaces, Homestead Steel Works and Edgar Thom- 
son Steel Works, and extends, nominally, from Munhall to 
North Bessemer, Pa., a distance of about 12 miles. Some four 
miles of the line has a grade 70 feet per mile, while about 2,009 
feet, from a point commencing at the yards near Edgar Thom- 
son Steel Works, and passing up over the line of the Penn- 
sylvania Railroad and ending at the foot of the 70-foot incline, 
there is a grade of 2.4 per cent. The locomotives are being 
operated daily upon this line, and steam freely, and, so far, 
appear not to be extravagant in the use of fuel and water. 
We hope soon to give some figures showing fuel-and water 
consumption and tonnage hauled on the grades. 

The following table gives the chief dimensions of the design 
in convenient form: 


General Description. 








WS cesswaavenveasceves UKiaCaN Gade eoedpenseegeraeaelectbtdencels Consolidation 
Noone of builder.......... . Pittsburgh Locomotive Works 
Name of operating eh dhnstocta ce aks Union Railroad 
CRATE Bs onc icc vinden cbbesd sos ccevencquakweupesecnedatoe »..4 feet 8% inches 
Kin ‘of fuel to be used.. ..Bituminous coal 
Weight OD QPIVORB ii. 6 os bcc ict veceey hae b hae ia tenho ov ac give 208,000 pounds 

. truck wheels... oad cha cebeghegrsedesetdveu én'g ees si 22,000 pounds 

0 (WORE inte Seacnes cochegassaeOtaneudepedendger sce 230,000 pounds 

i eS ge 9 "MemOOA: ..;.<keehiiersusectadeses VAP RE 104,000 pounds 

* tal of engine and tnt scectcitveeceoseessvoc ,000 pounds 
avaaitee DAWG occas ences ss cas iek eaabidahbtedewctcees 53,292 pounds 







Dimensions, 
Wheel base, —_ of engine.......... igecucencastamak ea 24 feet 0 inches 
ee vesushsbadil seakhbacatenveterdeukerie 15 feet 7 inches 
*” otal go and tender)..........s..+85 54 feet inches 
Length over all, a de cub staes caaaskee dale cc cauaae 39 feet inches 
total (engine and tender)........... 65 feet 3% inches 
Height, center of boiler red NRE ee Se +9 feet inches 
of stack above rails.. 15 feet 6 inches 


Heating surface, GEGUOK. .écveceeieeeess 53 .205 square feet 





Oe SOE, a pee 13,116. 5 square feet 

oF -3 " COORS 60 ons Scdpaneceraxachaeeennkteweun 3,322 square feet 

SI ae 5S iin oc cui cucandbeagconcskbariicusevaeen $3.5 square feet 

Wheels and Journals. 

Drivers, NINE on onan onc ccc ckaknkcsccsediverobdsntecreteenaaeeneie psavennne 

GURDROEOE Wo 5 a 0 ass. piccceecea ts 656QChbi dace 54 inches 

- material of centers iis G0 aka du hea eR eases wae n ee Steeled cast iron 

lakes |) Seer eerie peep eee PONCE A SSF Sor steel 

DUO WOO, GIAIMOtER «6 ooo cs cicsccccuccccctusuecviackasksvaskensae 30 inches 

Journals, driving axle, size.. 9 by 12 inches 

ee. track * ae ee 6 by 10 inches 

ERI CURIE DIR. GIRO. 5 os caivccciisecensentscaeiebavatianen 7 by 7 inches 

CREE, IBIBO. isa oo oo china s aiacdadeondddcccdeadsseuatcemman 23 inches 
Piston, MONEE: ca cd banc cccciavedbscntaua wcdcestexécetgcdsireaee ee 32 inch 

OG, GMAMIIOLET’.  .. ok kc ksh da ciwebivescacgacenceutévenies 4% inches 

- and valve stem DO OMIDG «soc. 00s undo 0h wdatsses ee etallic 

Main rod, length center to center.............ccceceees 9 feet 1 — 


Steam ports, length 
width 


eee eee ee eee eee eee eee eee eee eee ee eee ee ee 





Valves, Mrentomt CRAVE. oo... occ ces ceccvan cad Gevacecs atsiowenastee 6 inches 
GOMER TMD 5. oan octccdicdvccewebacenentcks aadaehcebaeneneaen 1 inch 
" Sette 160 -OF CIONVANGE. «i ss so<cs sive tcveccdiadectimaeen 0 inch 
% SE. THs TUT OES oo ain ec bs cccvncsdpduncentecacemcaen ‘i-is inch 
Boiler. 
Boiler, NN OE aos cauceacoseebesaus cave Straight with sloping back end 
WOFKINE Pressure.............ccccerseceseeaereeuserssces 200 pounds 
<O:. gues Ot DOSTOL. ¢ é6c'casis saan sciuwendvnek bead ebae Carnegie steel 
“ thickness of material in barrel............cccccccccussess % inc 
a diameter of barrel at front: sheOty iis ccc. cccéccricevens 80 inches 
“* threat SP > nck cause 8% inches 
¥ 33 = “ ** DOOR ROMs. cs ccntoncaseens 7454 inches 
Thickness of tube sheet................00. % inch 





Crown sheet supported by stays 








TOG: DORTOL GE «vo 5. cada scccdcencshvavcdsauuesones nuaeteanee inches 

Safety valves: two 3 inch open pops and one 3 inch muffler. 

Water supplied through two No. 11 injectors. 

Tubes. 
Tubes, WRI avn. cin oye ivccédcecs¢tinksdénscabine bhkgs cede 
WEENIE «x 5.0 vicwicoetasevesindeckicdeceeied Knoebbled charcoal tron 

4 Owrrae GiAWMStE? ...ooiesc eck ccncct dessin cischepeseee ine 
OS. SE OEIC: OVOG GOONS 6a ook ck ci coeh ioe eae 15 feet 0 inehes 

RO I ik. oii c ccoccescediscsuaneeuntendesdcessaea 10 feet 0 inches 
= MEER ic kuin gnncavesconeidndutchvccuck ualeadnacnene 8 feet 4% inches 
ig depth, SOUT... coccdces dcuxeeadceddecgneiteanehiin ana 7 inches 
- OE kc cccccusesuccscsstens dance eee 69 7 inches 
- SORIN i in is os Kcccvesbaccseusceatutebard Carnegie firebox steel 
by thickness of sheets, CRO WE 5 os io ckacceinsccdasvensstinae 7-16 inch 
Py “8 ‘ —_ Qnd’ DAG... cossutasaeuees 36 pee 8 
“ brick ath, soe ee ate 
2 water space, width, 


Front, 4 inches; sides, 4 inches; back, 4 inches 
Grates, cast iron, rocking ‘pattern. 





Smokebox. 
Smokebox, GION oi oc cdicctcvcde cwctactedsatedscart sumer 83% inches 
length from tube sheet to end.........ccceceeees 6854 inches 
Other Parts. 
Exhaust DOGG is ovine cs ccccdesededeccsds sb capnceekeae ueenene Single 
NOUN 5 ons 5s aera necicies dps cucceatcaestedeuntseoeiee inches 
sic distance of tip below center of boiler. inches 
Wetting: wins G6-RiGAR isis cides uc ccakcese cisedeemeeane inches 
Ge ain oe tk cn kiko Ao vrodadesncdsscsdatibasbekdenaswiesene Ta 
“least diameter eg bane ddasndnscdesiveeketsasdceckceuneeieee 17 inches 
Wo.) OREM <2" *  -hvedagctebaensssstesdschaavuhanecpeeaenel 18 inches 
<e”, RelwAt above SMOKEDOK ss i. . ccs ckscvchcccatneece 2 feet 9 inches 
WON: MOTOR Boo ons cdc Sacnddbka ccakekceciivantaae eee umatic 
Power brake, Westinghouse, American. 
"vender. 
kenesae aeevets aps otehacdcnpebaclsacccutbukcasean With swivel trucks 
Tank capacity, oa] sos cade ehiegicccckes des aevsaced<iue cee panes lions 
Cog eesersccecccaeccces piccesssceseransé SanennnEn tons 
Kind of mated on |. eer any Pe ies yee Marit aen Mies et Carnegie steel 
Thickness of tank sheets...............cccccscecceaes % inch and 16 inch 
wy be ns 2 pega andvanhdas deen 4di'Ghbssaced chee Steel channels 
GE POON av ies i cc uvececcceseccedeekavivbebacbel catia é Dae 
PUG: TOIMROE hos sinccns vo scccccoecadesogcsdwyecesnbascsl aber 
OE TRO BCU BBs asi oobi cede cs da adphcathar eee Doule shi 
ia: meter OE SEUGR: WHOM < 5.0 veecccvekscciwdspecceccducwebieninie 33 ine 
and length of axle journals .............cceeees 5 by 9 inches 
Distance between centers of es a Wuecdavcteeee +....76 Inches 
Diameter of wheel fit on axle 
of center of axle................ 





Pee ee ee eee eee eee ee eee eee eee eee es 


eet 

wid Eo ROO ARNO ISO catinaede seseveed feet 8 
Height of tank, not including OBE: beiai Spasssasake iste inches 
OVE COMAL......ccserccccereecerveresecscessess 08 MCHES 
Type of ‘honk drawhead....... be vhvesanhes ees eecbecseces . B. coupler 
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LOCOMOTIVE DESIGN —THE WORKING STRESS OF MA- 
TERIALS. 


By Francis J. Cole. 








Piston Rods. 

The weakest part of a piston rod, and, consequently, where 
fractures usually occur, is at the crosshead connection. This 
can be accounted for by the reduced size of the taper part fit- 
ting in the crosshead, the cutting away of a portion for the 
key-slot, and the fact that a large percentage of crossheads 
are unbalanced and not symmetrical in weight, taking the long- 
itudinal axis of the piston rod as a center. A bending stress 
in the rod at C, Fig. 1, is produced by the acceleration and 
retardation of the unbalanced weight at A, which is not en- 
tirely resisted by the guides, even when they are closely lined 
down with but little lost motion between them and the cross- 
head block. In cases where considerable lost motion exists, the 
entire bending stress has to be resisted by the piston rod at C. 

The form of rod which is probably used on more locomotives 
than any other design is shown in Fig. 2. The body is cylin- 
drical, without collars at either end, its diameter being from 
¥% to % an inch more than the reduced taper fits on the ends. 
The main reason for the popularity of this type and its very 
extensive use, is that glands, bushings and packings can be 
used without cutting in two parts, in order to slip over a col- 



































Laird crossheads (unbalanced), 3%4-inch iron rods reduced to 


3 inches in crosshead fit, breakages sometimes occur. Net 
50,240 

area of key-way, 4.69. Stress per square inch —= ——— = 
4.69 


10,712 pounds. 
As a general thing, it will be found that the stress take 
at the weakest point—the key-way in the crosshead—will 
often run up to 12,000 or 13,000 pounds per square inch. 
Breakages are very common here, nearly always resulting in 
broken cylinder heads and flanges. Apart from the stress due 


‘to the steam pressure, the method of fastening the piston rod 


to the crosshead by means of a taper key driven to place has 
a tendency to overstrain the metal at the key-way and start 
incipient cracks, which, in time, are likely to extend and 
result in the breakage of the rod. In driving down the key 
the metal at A, Fig. 4, is compressed and that between the 
points B and C, is stretched. In extreme cases, where the 
key is driven with too great force, this may cause a crack 
to start in the key-way. A method of securing piston rods 
which has the advantage of not causing an initial stress by 
driving in the key is shown in Fig. 5. Here the eompression 
caused by the key is taken up by the shoulder at the smell 
end, and the metal in the key-way is not unduly stretched. 
It is an old idea, lately revived, and now undergoing a period 
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Fig. 4. Fig. 5, 


Diagrams of Locomotive Piston Rods. 


lar, the supposition being that the rod is worn out, when 
turned down or trued up, to a diameter equaling the large 
diameter of the crosshead fit. A much better form is shown 
in Fig. 3, which, by the use of collars at the ends, the taper 
crosshead and piston fits, may be sufficiently large without un- 
duly increasing the weight of the rod. 

Piston rods are subjected to tensile, compression, and, where 
an unbalanced crosshead is used, to bending stresses. The 
ends, however, which are fitted into the crosshead and piston 
head, are in tension only, the compression being taken up by 
the collar and taper fit and absorbed before the weakest part 
which is cut away for the key-slot is reached. The conditions 
for alternating strains need not then be considered for the 
ends, but only for the main part or body of the rod. The 
working stress per square inch of net area through the key- 
way or at the root of the thread should be 9,000 pounds for 
steel and 8,000 pounds for iron rods. Assuming that first- 
class material is used in both cases, steel of 75,000 to 90,000 
pounds and iron of 52,000 pounds, the factors of safety would 


be: 
75,000 
Steel ———_ = 8.33. 
9,000 - 8,000 
Among some memoranda of actual failures which came 
under the writer’s personal observation are these notes: On 
passenger engines, with 18-inch diameter cylinders, steam 
pressure 160 pounds, balanced crossheads, 3-inch diameter 
iron rods reduced to 2% inches in the crosshead fit, breakages 
are frequent. Net area at key-way, 3.10. Stress per square 


52,000 
= 6.50. 





Tron 


40,640 
inch = ——— = 13,110 pounds. On consolidation engines, 
3.10 


with 20-inch diameter cylinders, 160 pounds steam pressare, 


.of resuscitation. 


The expense of boring the crosshead and 
fitting the rod is, however, slightly more than the ordinary 
form. 

The table which is given below is based on a working stress 
of 9,000 pounds for steel and 8,000 pounds per square inch for 
iron rods. The key-ways are from 5-16 inch for 1% inch 
diameter of rod to % inch in width for 3% to 4 inches di- 
ameter of rod. In locomotives the stress which the rod has 
to resist should be taken as the area of the piston, multiplied 
by the maximum boiler pressure, without any deduction for 
the pressure of the exhaust steam on the other side of the 
piston. In single expansion engines this often does not 
amount to more than four or five pounds. In compound en- 
gines, of either the two or four-cylinder types, while the high 
pressure cylinder would show a considerable difference be- 
tween the gross and the net actual unbalanced pressure on 
the piston- rod when working as a compound, yet nearly all 
types, as at present constructed, are arranged to work as 
single expansion engines in starting, switching, and at other 
times when it is desirable to develop an unusual tractive 
power. The area of the piston, multiplied by the boiler pres- 
sure, should be used for single expansion and for the high- 
pressure cylinders of compound locomotives, and the maxi- 
mum receiver pressure for compound locomotives. A suitable 
diameter of rod for either iron or steel.can then be selected 
from the table. If the stress is kept within the limits named 


for the ends and the body of the rod is made the same size or 
larger than the dimension A, or the crosshead fit, it will be 
found that no other calculations as to the strength of the rod 
as a strut to resist buckling or bending are necessary, as the 
amount of metal in the body is more than sufficient for this 
stress. 
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The shearing stress for the steel key, or cotter, securing 
the rod to the crosshead, should be from 15,000 to 17,000 
pounds calculated for single shear, or twice these figures for 
double shear. If steel of 75,000 to 85,000 pounds tensile strength 
which has sufficient elongation to insure its toughness, say, 
18 to 20 per cent. in 4 inches, the higher figure can be safely 
used for widths of % inch or more. In case the keys are 
made of much softer steel—in the neighborhood of 65,000 
pounds—the lower figure would be more suitable. It may be 
remarked, however, that the harder steel is better adapted for 
this purpose. Its use would indicate a better appreciation of 
this grade of material for work which must resist deforma- 
tion in “keying up” and removing when the rod is discon- 
nected, and for the bending stresses to which the key is sub- 
jected. 

From a large number of different types of engines in actual 
service the shearing stress per square inch in stngle shear has 
been found to run from 9,000 to 22,617 pounds. The latter, how- 
ever, is an exceptional case, 19,000 or 20,000 pounds being other- 


wise the outside figure, while the former is only found on very 
small engines. A noticeable tendency, however, to make the 
sizes entirely too large can be observed and out of all propor- 
tion on small engines, and to approach, without due regard to 
the stresses produced, the limit of safety in engines with cylin- 
ders of large diameters and high steam pressures. The bearing 
values in the key-way and on the key, figured from the sizes 
given in the table, range from about 16,000 pounds per square 
inch for the small sizes to 25,000 pounds for the largest. The 
latter figure is well within the limits of crushing and rapid 
wear for steels of the harder grade mentioned. 
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In cases where it is desirable to reduce the weight of the 
reciprocating parts to the least possible amount, the body of the 
rod may be reduced to a diameter below that of the crosshead 
fit. The length between the piston and crosshead is about 35 to 
36 inches for engines having 24-inch stroke. If it were practi- 
cable to reduce the diameter of the body from 3 inches:to 2% 
inches in diameter, the saving in weight for each rod would be 
about 22 pounds. The principal thing to guard against in thus 
reducing the diameter is the liability to bend next the piston 
head, caused by water in the cylinder. This is more apt to oc- 
cur in horizontal locomotive cylinders than in vertical engines. 
The water settling in the bottom of the cylinder and being 
crowded up in the ends of the piston produces more bending 
stress in the lower half of piston, on account of the water not 
immediately spreading out and equalizing the pressure when 
sharply struck by the piston moving at a high velocity. The 
liability to buckle can be investigated by considering the rod 
as a column with a square bearing—that is, with flat ends. 
For a solid round section the least radius of gyration 









Diameter 
= sets eat For a hollow circular section the least radius of. 
D+d 
gyration = In “Materials of Construction,” Prof. J. B. 
5.64 


Johnson shows that the ultimate strength of short columns is 
expressed by a parabolic curve, and is a function of the elastic 
limit of the material, and not of its ultimate strength. 
Let 1 = the length in inches. 
r = the least radius of gyration. 
P= the ultimate strength. 
E = the elastic limit of the material. 
l 32 
P=—E— .62 (-) for short columns of medium steel, with 
r 
flat ends. 
The following table for steel of 44,000 pounds elastic limit has 
been computed by this formula, and it will be found to cover 
the ordinary range for locomotive piston rods: 


1 1 

~ Ultimate strength — Ultimate strength 
r per square inch. r per square inch. 
35 43240 66 41380 

40 43008 70 40962 

45 42746 % 40612 

50 42440 80 40032 

56 42126 39 39520 

60 41768 90 38978 


A factor of safety of 5, based on the size of the rod when worn 
out, would give about the proper strength, and at the same 
time reduce the weight of the rod as low as would be consistent 
with the required stiffness. Take the case of a rod 3 inches di- 
ameter in body and 2% inches diameter at A, the crosshead fit. 
The working stress for this diameter, when made of steel, is 
37,980 pounds. Assuming that the rod can be made 2% inches 


diameter, the least radius of gyration will be .625, 
] 36 

— =—-—— = 57. The ultimate strength in table for 57 is about 
r .625 


37,980 





42,000. Then 42,000 — 4.5 = an area equivalent to about 2 7-16 


5. 


inches in diameter. Allowing 3-16 inch for wear, the rod would 
be 25g inches diameter when new and about 2 7-16 inches when 
worn out. The difference in weight would be about 16.8 pounds. 

It must also be remembered that this part is subjected to al- 
ternating stresses, which,if viewed simply as a short bar in ten- 
sion and compression, without reference to any reduction in 
strength due to buckling, can be investigated as follows: As- 
suming that medium steel will stand an infinite number of re- 
versals of the load, equal to one-third of its ultimate strength, 
when applied and completely relieved, then steel of 75,000 
pounds tensile strength would stand 25,000 pounds per square 


25,000 x 4.5 


37,980 


about as low a factor as good practice would indicate. This 
factor, however, should be carefully noted as differing materi- 
ally from the ordinary factor of five, based on the ultimate 
strength, as it is more properly a factor of the elastic limit, and 
should be so considered. 

For the least weight, combined with the greatest strength, a 
hollow rod is the most suitable. Its resistance to bending is so 
much greater than the solid circular sections that the area 
could be reduced to the requirements necessary to resist the 
direct stresses due to the piston thrust and pull, uncomplicated 
by bending and buckling. Taking the figure at 37,980, as be- 
fore, and a factor of safety of 2%, the area required would be 
37,980 x 2.5 





inch when loaded in this manner: = 2.9, which is 


= 3.79 square inches. 
25,000 
2 13-16 dia. — 6.21 area 
2.40 
1% dia. = com area when worn out, or 3 inches diameter 


when new. This is shown in Fig. 6, and shows a saving of 24 
pounds in weight of each rod over the solid section 3 inches 
diameter. 

While the hollow rod presents the ideal form for the purpose, 
combining lightness and strength, yet the cost of manufacture 
is so out of proportion to the results obtained that their use, al- 
though often proposed, is at present very limited. What would 
seem to be one of the best methods of making these rods isto _ 
use heavy steel tubing, with solid ends, welded in, as shown ~ 
in Fig. 7. This would give the full strength of the solid rods at 
the ends, where the metal is reduced by cutting away for the 
key-way and threads. \ 
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COFIMUNICATIONS. 





THE METRIC SYSTEM, 
AS VIEWED BY AN AMERICAN IN RUSSIA. 
Editor “American Engineer:”’ 

I have read with interest Mr. Grafstrom’s article on the metric 
system, and Professor Mendenhall’s supplement to it in the Sep- 
tember number of your journal (pages 289 and 244), and consider 
them very timely. The general adoption of the metric system 


by the manufacturing establishments of the United States is © 


no longer solely a question of academic speculation or purely 
scientific interest, but, in view of the large and increasing ship- 
ment of American machinery into countries where the system 
is in gerenal use, it must be regarded as a live and important 
issue,- which will, I feel confident, gradually force itself into 
such prominence that it must eventually be accepted. It has 
been my fortune during the last three years to have had a good 
deal to do with the management of large works where the 
metric system is used to a very great extent, but where the 
English units are also employed on some classes of work. For 
example, the diameter and pitch of all screw threads are fig- 
ured in inches and fractions of inches, because the Whitworth 
system is in general use in the country, and our customers re- 
quire us to conform ‘to it. Having had practically no experience 
with the metric system until comparatively recently, many pre- 
ceding years of intimate acquaintance with the two-foot rule 
probably made me somewhat biased against the millimeter and 
its multiples; but from almost the commencement of the time 
when I was called upon to work with the metric units my ex- 
perience has been uniformly satisfactory. Calculations in the 
drawing-room are facilitated, strings of figures are more easily 
checked over, the rules of arithmetic are more readily complied 
with, and, most important of all, mistakes due to misreading of 
drawings in the shop are less frequent, The fact of there being 
two systems of measurement in the shop causes little or no 
trouble, and, certainly, if that is the case here, there would 
not be, to say ‘the least, any more in an American establish- 
ment. It, therefore, seems to me that any opposition to the 
adoption, generally speaking, of metric standards in manufac- 


‘turing concerns for everything, except possibly screw threads, 


is based elther on prejudice, insufficient acquaintance with the 
working of the system, or from an exaggerated idea of the diffi- 
culties to be encountered and overcome while making the 
change from duodecimal to decimal standards. 

The fallacy of the contention not infrequently met with, that 
because Great Britain has been the world’s principal machine 
provider for so many years, while steadfastly rejecting the 
metric system, it is uncalled-for and unnecessary to suggest 
any change in its system of metrology, is so patent to an in- 
telligent student of the international exchange of commodities 
that it seems almost incredible to find this discredited theory 
still seriously advanced, even by those who fail to appreciate 


.the fact that times change, and unless we change with them, so 


much the worse for us. Great Britain’s commanding position 
in trade was attained solely because she could furnish foreign 
nations with what they wanted in quantities, in quality, or at 
prices which practically allowed of no competition, and her 
system of metrology had absolutely no bearing on the matter. 
Within the last ten years, however, conditions have wonderfully 
Changed. The United States, Germany, France and Belgium 
have all become commercial powers of magnitude; competiltion 
has been rendered very keen, and Great Britain has found that 
the methods of 25 years ago will not meet the require- 
ments of to-day. In other words, she has begun to realize what 
an enormous difference there is between trade that came of 
itself and trade that has to be sought out. One reason for the 
relative falling off of British commerce has been the lack of 
adaptability of the manufacturers, the disinclination 'to change 
types or styles to suit special conditions. Cannot we learn a 
lesson from this? 

American machinery has been shipped to Europe in latge 
quantities during the past two or three years, and has, on the 


‘whole, made an excellent impression. But this market, }ike all 
others, must be cultivated carefully and assiduously, and one 
of the instruments of cultivation must be to fall in with the cus- 


tomers’ wishes and requirements as fully as possible. 
It would, of course, be foolish to assert that, because nearly 


all American manufacturers use the inch and foot in their shops 
and in their catalogues and give the weight of shipments 
in pounds, they are, therefore, going to have extraordinary dif- 
ficulty in doing business with what I may call the metric coun- 
tries of Continental Europe, which comprise about all there are, 
as well as that vast territory just opening up, Asiatic Russia; yet, 
I feel it would be a distinct advantage if all weights, dimensions, 
etc., submitted were given in metric units, and from now on 
every little point will count. If, then, it is going to be advan- 
tageous to work in the metric system for a large foreign trade, 
why should not the same system be applied at home? There are 
no insurmountable obstacles in the way. 
W. F. DIXON, 
Chief Engineer Sormovo Company. 

Locomotive Department, Nijni-Novgorod, Russia, Sept. 12th, 

1898. 








THE DUMMY COUPLING. 





Editor ‘‘American Engineer’’: 

There is undoubtedly truth in many of the things that you 
say on the subject of the dummy coupling on page 341 of your 
October issue. I am somewhat in doubt myself, considering 
both sides of the question, whether it is advisable to keep up 
the dummy coupling or not. I surely think that the present 
dummy coupling is worse than useless, as even when it is in 
good shape it does not entirely exclude the dust. It is well 
known that it is very difficult, and almost impossible, to make 
freight trainmen hang up the hose. Furthermore, with the 
largely increased equipment of air brake cars it will be proven 
desirable to operate all air brake cars that are in trains, and 
that being the case it is going to be the exception rather than 
the rule to have hose hanging down in such shape that dust 
ean be collected. The present shape of the coupling is such 
that when it hangs down there is no lodging place for dirt in- 
side of the coupling; if grains of sand go in they will by jar of 
the train drop out again. There have been several devices 
brought out for automatically closing the opening. I think all 
that I have seen, barring one exception, are likely to be a 
source of as much trouble as they are benefit. 

The one kind that I refer to is really by name and by make 
a dummy coupling, and it couples up in the same manner as 
an ordinary coupling, making an absolutely tight joint without 
the use of a rubber gusket- The Michigan Central Railroad 
people have had considerable experience with a device of this 
kind on their locomotives, and speak of it in high terms. I 
understand that the Westinghouse Company have been con- 
sidering putting a device of this kind on the market in the place 
of their present dummy coupling. 

For some reason there seems to be a quite general sentiment 
to the effect that there is less use for the dummy coupling now 
than there was formerly, owing to the proportionately small 
number of air hose out of use when cars are in service. I ques- 
tion whether the condition of triple valves will be very much im- 
proved by applying an effective dummy coupling over that at 
the present time with the hose hanging down, and with the 
hose equipped with the latest style of Westinghouse couplings, 
which leaves no lodging place for dirt. On the whole, I think 
the action of the M. C. B. Association was a wise one. 

A. M. WAITT, 
General Master Car Builder. 
L. 8S. & M. S. Ry., Cleveland, October 10, 1898. 


Editor “American Engineer’: . 

I have read your editorial on the dummy coupler on page 341 
of your October issue and I have given considerable attention 
to this matter of the dummy coupler latterly, for the reason 
that I am well aware that men in charge of ‘the car depart- 
ments of our large roads have abandoned its use. 

This has led me to examine the condition of the hose that are 
not hung up in the dummy coupling, and I do not find them as 
clean as those which are hung up. In my opinion it is 
merely a question of disciplining the men by obliging them in 
all cases to hang the hose in the dummy coupling. One of 
the strongest points raised by those abandoning the dummy 
coupling, as I understand, is that the men will not hang the 
hose up. : 

I believe that this is a very useful addition to the brake 
mechanism, and if the couplings are attached to a link, and 
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that to an angle iron, and fastened to the cars properly, the gas- 
ket will find its bearing against the face of the dummy, and 
not kink the hose, but will give it a curve. Hanging the hose 
up, as above, will exclude all foreign matter which will affect 
the air brake mechanism. 

If, however, the dummy couplings are removed and nothing 
substituted to cover the opening in the hose, more or less for- 
eign matter will adhere to the inner tube of the hose, most of 
this foreign matter consisting of grit and fine sand. When the 
hose are coupled together this foreign matter will follow the air 
in the pipes and some will adhere to the strainers in the drain 
cup and triple valves, and, if not cleaned often, they will clog up, 
thus giving a slow action of the brakes, also a slow recharge of 
the auxiliaries. Some of the grit will also pass through the 
meshes of the strainers and cut the triple valve piston packing 
rings more or less, also the cylinder packing leather. Some of 
this grit is likely to get into the engineer’s brake valve, becom- 
ing the cause of frequent repairs. 

The kinking of the hose will shorten its life considerably, but 
with the dummy coupling properly hung, and causing the hose 
to curve, it will not cause the hose to depreciate enough to off- 
set the extra expense of maintaining the brake mechanism with 
the hose hung down and the dummy coupling removed. 

J. T. CHAMBERLAIN, 
Master Car Builder. 
Boston & Maine R. R., Boston, October 10, 1898. 





THE BREAKAGE OF PISTON RODS. 








Editor ‘“‘American Engineer.” 

On page 340 of the October number of the “American Engi- 
neer,’”’ there was an article about breakage of piston rods due 
to the rocking of the crosshead, with some suggestions as to 
making the piston rod flat at the crosshead end in order to 
allow it to bend slightly without fracture. I enclose a blue 
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Articulated Crosshead—N. & W. Ry. 


print showing what we consider to be a more desirable way 
of obviating the difficulty. 

In this design the wrist pin connects the rod and cross- 
head center as usual, but the center itself is able to rotate 
within the sliding portion of the crosshead, so that any rocking 
of the latter would not-be communicated to the rod, as a bend- 
ing strain, the small amount of vertical motion being allowed 
for in the vibrating cup of the metallic packing. This is ac- 
complished by forming bosses or trunnions on the forged steel 





center, which trunnions fit into the side plates of the crosshead 
in such a manner as to allow of a rotation of the latter inde- 
pendently of the center. The plates are bolted to and connect | 
the shoes to each other. We have had a pair of such cross- 
heads running for 18 months, and the only difficulty has 
been a horizontal wear between the bosses and the side plates, 
which has had to be taken up by bushing. If the plates and 
trunnions were made thicker, this trouble would probably be. 
obviated, and we believe that the device would absolutely pre- 
vent the breakage of piston rods from the causes assigned 
in your article above referred to. 
G. R. HENDERSON, Mechanical Engineer, 
Norfolk & Western Railway. 

Roanoke, Va., October 10, 1898. 

{The design of crosshead referred to by Mr. Henderson was 
illustrated in the “American Engineer,” June, 1897, and owing 
to the interest in the subject, and Mr. Henderson’s testimony 
after the experience of an additional year, we reproduce the 
engraving.—Editor. ] 





LOCOMOTIVE GRATES. 
Editor “American Engineeer”’: 

I have read with great interest Mr. M. N. Forney’s admirable 
article entitled “Locomotive Grates” in the current issue of the 
“American Engineer,’ and I hope that Mr. Forney will favor 
your readers with more articles of a similar character in the 
near future. The statement of the general problem confronting 
the locomotive designer in the matter of obtaining, within the 
available limits of weight and space, the most efficient boiler for 
a given locomotive, is excellent; as is also the explanation of 
the causes which render a relatively small grate area, large 
heating surface and large cubical contents of fire-box, conducive 
to the best evaporative efficiency of a locomotive boiler. 

The design of grate which Mr. Forney illustrates apparently 
possessés an important advantage over the ordinary type from 
the standpoint of fuel economy, provided it develops no ob- 
jectionable features in service, such as warping of the bars, be- 
coming inoperative through the lodgment of cinders and clink- 
ers, and provided, also, that enginemen can be induced to use 
it as intended, which, judging from their habitual neglect of the 
damper as a draft regulator, appears somewhat doubtful. How- 
ever, this last is a matter of discipline, not a mechanical defect. 

The following possible objection to the device occurs to me, 
but I mention it merely as a suggestion. If a locomotive 
equipped with the above type of grate is operated for the 
greater part of the time with a considerable portion of its grate 
area non-effective, and it is only occasionally necessary to util- 
ize the entire grate area for active combustion (for instance, 
assume a road with severe adverse grades, separated by long 
stretches of comparatively level track), it seems probable that 
during the former period the fire above what is virtually a dead 
plate would die out, and that, consequently, a good deal of dif- 
ficulty might be experienced by the fireman in again bringing to 
incandescence, particularly with poor qualities of coal. 

Whether or not this objection is valid can, of course, only be 
satisfactorily determined by an experiment, although some 
opinions may be formed by those having had experience with 
dead plates, as ordinarily applied; but in any event the device 
appears well worthy of trial upon a locomotive, and I hope to 
see it tried. 

EDWARD L. COSTER, 
Assistant in Mechanical Engineering, Columbia University. 
New York, Oct. 7, 1898. 








The use of oil as a scale remover in steam boilers is treated 
in an article in a recent issue of “The Locomotive,” the con- 
clusions of which are summed up as follows: Mineral oil is 
often useful for the prevention or removal of scale, when it is 
properly applied; in the prevailing method of introduction, it 
gives good results in many cases; but when it has not proved. 
as effective as desired, we recommend that the boiler be dried 
out and that the kerosene be sprayed upon the plates and tubes. 
It is important to avoid the use of open lights in or about a 
boiler that is being so treated; incandescent electric lights are 
the safest to use. Finally, kerosene is very serviceable for 
removing lubricating oils from plates and tubes. 
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PRESSED STEEL BODY AND TRUCK BOLSTERS, 





PENNSYLVANIA STANDARD. 


—_— 


Designed at Altoona and Built By the Schoen Pressed Steel Co. 
. for the Vandalia Line. 

Through the courtesy of Mr. W. C. Arp, Superintendent of 
Motive Power of the Terre Haute & Indianapolis Railroad, 
the Vandalia Line, we have received the drawings of the new 
body and truck bolsters for 80,000 and 100,000 pounds capacity 
cars, from which a number have been built. The truck, with 
the exception of the axle, is for use under cars of both of the 
above-mentioned capacities. The design was made by the 
motive power department of the Pennsylvania Railroad at Al- 
toona, and is the standard of that road, and the Vandalia 
Line, being a part of the Pennsylvania system, is using the 
same standards. The axle shown is the recent M. C. B. design 
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Body Bolster. 
SCHOEN PRESSED STEEL BOLSTERS, PENNSYLVANIA STANDARD. 


for 80,000-pound cars, and will not be used under cars of larger 
capacity. The bolsters are manufactured by the Schoen 
Pressed Steel Company, of Pittsburgh, Pa., and as shown in 
the engraving, the truck is of the diamond pattern. The 
weight of the truck bolster is 760 pounds, that of the body 606 
pounds and that of the channel spring plank is 270 pounds. 
The method of constructing the bolsters is clearly indicated 
in the engravings, and it is only necessary to state that they 
are made in the form of covered troughs of %-inch steel, 
pressed into shape in dies. The main portion of the bolster 
of each type is made in one piece with wide flanges which re- 
ceive the cover plates. The brakes are inside hung, the man- 
ner of attachment being shown in the end view and section. 
The center plates, side bearings, center braces, and in fact all 
attachments are of pressed steel. 


A LONG “BURLINGTON” TRAIN. 





Oct. 1 was Chicago Day at the Trans-Mississippi Exposition 
in Omaha, and all of the railroads ran special trains, carrying 
delegates of the different Chicago organizations attending. 

Among these was a special which left over the Burlington, 
and it was the longest train of Pullman cars that ever left Chi- 
cago on a regular run. It consisted of seventeen Pullman cars, 
one special private car, one baggage car and two engines. 

The train shed at the Union Passenger Station, which is the 


‘longest one in Chicago, measures 1,100 feet, but the train meas- 


ured exactly 1,337 feet, or more than a quarter of a mile long, and 
it started for Omaha at 2.30 p. m., scheduled to run at forty 
miles an hour. The weight of this caravan on wheels was esti- 
mated to be 22,290,000 pounds, or about 1,145 tons, and the two en- 
gines to pull the train over the 500 miles to Omaha burned 45 
tons of coal and transformed into steam 53,000 gallons of water. 
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LOCOMOTIVE STAYBOLTS. 





The difficulties with broken staybolts do not decrease, and 
there is more anxiety concerning them as the use of high pres- 
sures increases. We have endeavored to keep pace with this 
subject, and are forced to the conclusion that the only remedy 
for broken staybolts is to use stayless boilers, and this may yet 
be done. The pressing question is, how to reduce the present 
difficulties. 

The form of the firebox, its depth and the lengths of the stay- 
bolts have very important influences, and some rather conclu- 
sive information on this subject has been gathered in a com- 
parison of three different forms of fireboxes on three classes of 
engines on the Chicago & North Western Railway. The first, 


used in a district where the water was excellent and much 
better than that for the other engines. The crown bar fire- 
box did not make a bad record, and the big, shallow firebox 
made the best of all. There are at least two reasons to ac- 
count for these results, and we think them important: The 
water space should be enlarged as much as possible, in order 
to increase the length of the staybolts and to increase their 
flexibility, and the depth of the firebox, from the beginning of 
the shorter bolts, should be as little as possible. Shortening 
the sides will decrease the expansion and contraction, which is 
believed to be one of the most destructive influences that stay- 
bolts have to encounter. 

The distribution of the broken bolts in the different classes 
of engines is given in the table, and it will be noted that 


















































Class C-6. 





Class C°5. 





Class A. 


Effect of Firebox Construction on Staybolt Breakages. 


class C 5, has a crown bar boiler, carrying 150 pounds of steam, 
and has deep and narrow water spaces. The second is class 
C 6, with radial stays and a deep firebox with narrow water 
spaces, carrying 180 pounds of steam. The third, class A, is the 
largest boiler used for this service, and until very recently the 
largest on the road. The class A locomotive was illustrated in 
our issue of January, 1896, page 4. It has a shallow firebox on 
top of the frames, and carries 190 pounds of steam. The three 
designs may be compared by means of the diagrams, which we 
reproduce to approximately the same scale, and in order to 
see the effects of the form, the relative depths of firebox and 
width of water leg should be noted. The class C 5 firebox is 
72 inches long, the class C 6 is 74 inches long and the class A 
96 inches long, inside. The length probably exerts some influ- 
ence on the number of broken staybolts, but it does not seem 
likely that this would make much difference in these three 
boxes. The largest box would have more staybolts if it were 
of the same style and depth as the others, but in this case the 
number of staybolts was about the same in all classes. 

A careful record of the broken staybolts for all engines is 
kept, and that for 18 class C 5, 10 class C 6 and 24 class A en- 
gines for six months shows the following: 

Class C 5, 124 staybolts broken, or an average of 7 per engine; 
class C 6, 226 broken, or an average of 22.6 per engine, and 
class A, 32 broken, or an average of 1 1-3 per engine. It is in- 
teresting to note that the breakages on the class A engines 
were confined to 4 engines, 20 of the engines being entirely free 
from them for the entire six months. These fireboxes were 
not as long in service as the others, but the ages are not far 
different and are not believed to have made the comparison 
in the least unfair. The same may be said of the mileages. 
There were six out of 18 of the class C 5 engines free from 
breakages, and only three out of the 10 of class C 6. 

The class C 6 firebox, which is small, with radial stays, made 
the poorest record, notwithstanding the fact that they were 
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the front sheets have the smallest numbers. The back sheets 
have nearly as many as the side sheets. 


SUMMARIES. 
Number of 
Class. Engines. Front. wap Right. ne 2 be ice 
A 24 8 
C5 18 9 34 45 36 124 
C6 10 14 71 13 68 226 


The fact that there were 20 of the first class with no breaks 
and 6 of the second and 3 of the third, is curious, and it would 
be valuable to know why these did not show some broken. 
There did not seem to be any evidence of different conditions 
in these cases, and we do not know the reason. 








THE ANTI-SCALPING MOVEMENT. 





An anti-scalping campaign was inaugurated at a meeting held 
in Chicago October 6, called by the directors of the Nattonal 
Association of Merchants and Travelers. By a unanimous reso- 
lution it was decided to appoint a central anti-scalping com- 
mittee, with sub-committees in every large city to push the 
anti-scalping movement to a conclusion. Able addresses were 
given by Mr. Paul Morton of the Atchison, and Mr. George H. 
Daniels of the New York Central. Mr. Morton characterized 
scalping as “commercial savagery,” and it could not be honestly 
conducted. He deplored the prevalence of legislation adverse 
to railroads, and showed ‘that the interests of the roads were 
identical with those of the people. Scalping was one of the re- 
forms most urgently needed. 

Mr. George H. Daniels was introduced as the “father of the 
anti-scalping movemenit in the United States.” He was glad 
to see the organization of business men take up the work, and 


the result of co-operation with the railroads in this movement 


was sure to benefit the whole traveling public. A number of 
men well known in the business world spoke in plain, strong 
terms in favor of squelching the scalpers, the result being the 
passage of the resolutions already referred to. The movement — 
is gaining strength continually, and it is evident that the scalper 
must go. 
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The dummy coupler for the air brake equipment of freight 
cars was discussed editorially last month, and elsewhere in 
this issue will be found some expressions of opinion on the 
subject from the men who know. One of our correspondents 
is very sanguine about the equipment of all cars with air 
brakes in the near future. There is good reason to believe 
that some of the trunk lines will soon have all of their 
ears so fitted, but there are comparatively few roads having 
the necessary facilities for storing and inspecting air brake 
cars, and these must be provided before the cars are all 
equipped. This will take time. Furthermore, the law does 


not require all the cars of freight trains to have air brakes, - 


and there are good grounds for thinking that the interval be- 
tween the present condition and total equipment will be a long 
one, although the brakes will in time be applied to all cars. 
During this interval there will be a great deal of mixing of 
ears with and without air brakes, and it is apparent that a 
good dummy coupler will be useful for some years. What Mr. 
Waitt says about the dirt dropping out of the new couplers 
is true, but it must be remembered that comparatively few 
freight cara have this coupler, and there will always be 
trouble with ice when air hose is allowed to hang. ; 











In this issue will be found the views of Mr. W. F. Dixon, 
Chief Engineer of the Locomotive Department of the Sor- 
movo Works at Nijni-Norgorod, Russia, upon the metric sys- 
tem in its effect upon our foreign trade. These are formed in 
the light of European opinion of American machinery, and 
his opportunities for understanding the commercial import- 
ance of the subject are unusual. Mr. Dixon is an American 
and well known to many of our readers. He puts the matter 
on a commercial basis, and believes that our trade with metric 
countries will be benefited by the use of units that are most 
convenient to the customer. The export trade will not stop 
if English units are adhered to, but if it may be increased by 
so easy a method the business sagacity of our own manufac- 
turers will not fail to accept the necessity for using metric 
units in business with metric countries. Mr. Dixon says of 
England: “She has begun to realize what an enormous dif- 
ference there is between trade that came of itself and trade 
that has to be sought out. One reason for the relative falling 
off of British commerce has been the lack of adaptability of 
the manufacturers, the disinclination to change types or 
styles to suit special conditions. Cannot we learn a lesson 
from this?’ The lesson is that it will pay to use metric units 
in catalogues, correspondence and designs for that trade. If 
this leads ultimately to the general adoption of the same units 
at home the situation will be simplified. Manufacturers will 
undoubtedly be glad to have the benefit of Mr. Dixon’s ex- 
perience. 








MUST THE DISTANT SIGNAL GO? 





Signal engineers and others have for a long time been dis- 
cussing the usefulness and the dangerous character of the 
distant signal, yet no conclusion seems to be reached, and 
it will be interesting to see how long it will continue. One 
recommends doing away with these signals altogether, sub- 
stituting a fixed sign-board to indicate the approach to an in- 
terlocking plant. He considers the function of the distant sig- 
nal to consist in merely indicating the location of a danger 
point. He also believes that the distant signal as now gen- 
erally used is a source of danger. Another would continue the 
signal, but would locate it 3,000 feet, or more, back from the 
home signal, and would require trains to pass it under control 
and maintain a relatively slow speed up to the home signal. 
This would delay all trains passing such signals, and in order 
to lessen this objection the distant signal would be used only 
where the view of the home signal is obscured. 

These views seem to be unprogressive. They do not cover 
what may be called the primary principles of railroad signal- 
ing, namely, to promote high speeds with safety. Instead of 
delaying trains, signals should enable them to run faster and 
with safety. The distant signal itself is innocent enough. It is 
misused and needs to be safeguarded. This signal is required 
at all interlocking plants which are passed at high speeds. It 
should be located a sufficient distance from the home signal 
(1,200 feet is not enough for all cases); it should be kept in 
perfect adjustment and repair, and it should be connected to 
electric locks on the route governed by the signal. It is most 
important that the signal should be used and not abused, as is 
now too generally the case. If it is safeguarded in this way, 
it is hard to conceive how the distant signal can be anything 
but what it is intended to be—a help to trains and an element 
of safety. 








STEEL FOR AXLES, CRANK PINS AND PISTON RODS. 





Steel vs. iron for axles, crank pins and piston rods is an 
old story, the prejudice against steel having operated to de- 
lay its use by many as long as possible. At first steel was a 
very uncertain material, likely to fail, and generally unsatis- 
factory. Besides the matter of chemical composition, always 
an important one, those of manufacturing methods and fiber 
stress, both internal and external, have been studied, and now 
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steel parts which have been specially treated to correct the 
faults of constitution and manufacture may be had and used 
with confidence. The word prejudice. is used advisedly, be- 
cause there is even now a tendency to remember early and 
unfavorable experience, with a danger of overlooking the im- 
provement in steel. 

In European practice steel has almost entirely replaced 
iron for axles, and good wrought iron is becoming so difficult 
to obtain as to compel the use of steel whether desired or 
not. The cost of the special steels is said to be greater than 
that of iron, but this is not always true when the frequency 
of unavoidable defective forgings is considered. In visiting 
a shop on a road using iron pins almost exclusively, the num- 
ber discarded was surprising, and the most expensive 
feature of the defective work is that often it does not develop 
until after having been some time in the lathe, when a seam 
will open, making it necessary to throw the piece away. This 
experience was also confirmed at one of the large locomotive 
works, where even after cleaning scrap in a tumbling barrel 
to remove the scale and dirt a large proportion of the forg- 
ings are not used on account of seams. 

More attention is now given to the vital factors of fiber 
stress, elastic limit and ability to withstand repeated stresses, 
and these will decide the selection of material for the future. 
There are good reasons for improving the quality of axles and 
pins, not the least of which arises from the increasing weight 
of locomotives, and the axle problem, particularly, bids fair 
to be a difficult one. The most natural way to increase 
strength is to enlarge the diameter, but this may be carried 
too far on account of the increased surface velocity of the 
journals, and this is favorable to a stronger material, which may 
be either an alloy like nickel steel, or a product of a special 
process of manufacture like the “Coffin,” which relieves the 
structure of initial stresses and raises the elastic limit with- 
out increasing the ultimate strength. 

It is necessary to use great care in the preparation of specifi- 
cations for steel, because of the intimate relations between 
chemical composition and physical properties, and it is" pos- 
sible that some purchasers have stood in their own light by 
specifying certain chemical composition which made it im- 
possible to secure the desired physical properties. We know 
of one case of this kind that was used as an argument in favor 
of iron. Axles made by a special process were furnished in 
accordance with chemical specifications and barely met the 
physical tests. On machining them in the shop they were 
found to be hard and difficult to finish. In such a case it 
would be better to allow the manufacturers to use their own 
specifications on a guarantee of the quality of the product. 
Such a course would probably result in a more rapid intro- 
duction of steel, and in constant improvement in its quality. 

The treatment of steel in the shop is important, and steel 
has been condemned because of mistakes in handling it in the 
machines. In one case a failure resulted from too highaspeed in 
the lathe, which on examination was found to be over 20 feet 
per minute for the finishing cut, when the best practice with 
extra heavy lathes on the same material is 19 feet per minute 
for the roughing cut, and from 14 to 16 feet on the finishing 
cut. Often the best economy is found not m using the maxi- 
mum speed, but in sacrificing speed in order to maintain a 
heavy cut, which heats the tool less. It seems In many cases 
to be good practice to work hard and slow. The desired end 

is to remove the maximum amount of metal in a given time, 
and this may be better done on a strong, stiff machine by a 
heavy cut and rapid feed and low-cutting speed than by light, 
fast cutting. The rate of cutting has had little to do with the 
adoption of steel, but what has been said serves to show that 
there may be good reasons for difficulties with steel for which 
the material itself was not in any way responsible. 

The “mysterious” failures of steel are less frequent with 
more experience. The effect of light hammers is now well 
understood, and there is no longer any reason for accidents 
like that of the fracture of the shaft from the U. S. despatch 


boat “Dolphin.” It will be remembered that specimens cut 
from this shaft after failure showed 21.4 per cent. elongation 
at the outer edge, and only 2 per cent. near the center, the 
difference being due to the fact that the shaft was forged with 
too light a hammer, which was unable to affect the material 
to its center. There is no excuse for such failures now, nor is 
there any reason for similar ones with axles and pins. Good 
steel may now be had, but of course at a little higher first 
cost. Low first cost has undoubtedly been too much in mind 
in the purchase of these materials. 








THE ADJUSTMENT OF PRICES OF CAR REPAIRS. 





The adjustment of the prices which a railroad is allowed to 
charge a car owner for repairs to cars requiring them when 
away from home, in order to take into account the variations 
in the cost of material and labor in different parts of the coun- 
try, is one of the most difficult problems now confronting 
the Master Car Builders’ Association. The Western members 
brought the question up at the 1897 convention by showing 
that the cost of labor and material was more in the West than 
in the East, and that the prices provided for by the inter- 
change rules were so low as to cause injustice to the Western 
roads, because they had to pay more to repair a car than they 
could charge for the work. The matter was reopened this 
year, and it is very important that it should be settled at the 
earliest possible moment. We do not presume to offer a 
solution, but we think we can state the case clearly from 
both sides, and thereby assist in an understanding of the 
situation, and this is the beginning of a solution. 

The trouble is caused by the necessity for interchanging 
equipment, and the fact that the distribution of cars is such 
as to take a great many more of the Eastern cars West than 
there are Western cars coming East. If the distribution was 
even between the two sections, the roads would in effect be 
repairing a large number of other people’s cars instead of an 
equal number of their own, but this is not the case. The 
number of Eastern cars used for through shipments from the 
East is much greater than the number of Western cars that 
go to the Hast. 

For convenience the geographical division decided upon in 
the request for an adjustment is the 105th meridian. The 
Eastern representatives think that the use of their cars on the 
Western roads at a low rental of six mills per mile compen- 
sates the Western roads for their loss through the cost of re- 
pairs, and there is a great deal of opposition against establish- 
ing the precedent of a differential rate for any particular part 
of the country, because in a short time “they will all want 
it, and it will make lots of trouble.” The East would like to 
keep its cars at home because of the necessarily rough usage 
they get on the Western lines, and they believe the extra wear 
and tear due to handling on mountain grades should not fall 
upen the owner. , 

It is said that Western cars are repaired in the Hast at 
lower rates than the owners would pay at home, this and the 
mileage of foreign cars being held to balance the matter of . 
differences in prices. In regard to the mileage factor, Mr. 
Bush at the recent convention offered the following argu- 
ment: 

We have an average mileage rate for ordinary freight cars 
which covers the entire country. That rate is six mills per 
mile. It is very low. The average value of a car is $400. The 
interest on that is $24. The average mileage of freight cars on 
twenty-three of the principal roads of the United States is 
twenty-one miles per day. That gives a mileage of 7,560 miles 
a year. The return rate of six mills per mile is $45.36 to the 
owner. Out of that he has to pay for the cost of maintenance, — 
and included in that cost is the item of depreciation, and the 
renewal of cars worn out. At the very lowest four mills per 
mile will not cover the cost, and it will reach over five mills, 
as the cost of maintaining, including renewals, cars being de- 
stroyed, etc. Now assuming that it is over four mills for main- — 
tenance, that will mean $30.24 per car per year. Admitting — 
that the revenue received from the car is $45, you have $15 — 
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as the return on your investment. The railroads west of the 
105th meridian are getting the benefit of that exceedingly low 
mileage rate. As Mr. McConnell showed by his figures, they 
are using more foreign cars than the mileage of their cars on 
Hastern roads, and his road and all the others in that sec- 
tion of the country are getting the benefit of that exceedingly 
low mileage rate, which I claim compensates them for any 
difference in the cost of making repairs, but even if it did not 
they would have to take their own equipment to do the busi- 
ness they are doing to-day with foreign cars. They would 
pay exactly the same amount of money and more to maintain 
their own equipment than they are paying to-day. In addition 
to that they could not get a fair return on their investment. 
The fact of the matter is, I believe the Western roads are 
ahead on account of being able to rent cars at a low mileage 
rate. I cannot bring myself to believe that it is any way just 
to make this differential rate. 


The reply to this is that the mileage taken by Mr. Bush is 
too low to fairly represent the condition in the West. The 
Western roads claim to be getting the worst of both the mile- 
age and the repair ends of the question. They say that twenty- 
one miles is too low a daily average, and this is supported by 
a record of an average of forty-five miles per day, taken for 
a month on the Union Pacific recently. 

The East admits the greater cost of repairs to the West, 
but advances the argument that the entire cost of operation 


is greater, and it is balanced by higher freight charges. We 
have not heard this point answered as yet. 
The Western men say: “We desire only fairness. We re- 


ceive Eastern cars on our lines loaded with freight that is 
destined to distant points on our lines, and the cars must re- 
ceive necessary repairs, which we make at a loss, because our 
rates for wages and materials are 31 per cent. more than the 
rules allow, whereas Eastern roads can get the actual cost 
of repairs from the car owners owing to their more favorable 
location with regard to wages and prices.” 

The Western men admit that they are hauling a great déal 
of freight in foreign cars, but they say that they do not want 
foreign cars at all, even at a low mileage rate, because they 
have their own cars lying idle while using tnose of the 
Eastern roads. One Western road handled 45 per cent. of its 
through business in foreign cars last year, and it is interest- 
ing to know that 29 per cent. of the mileage of these cars was 
non-productive, owing to the cars being empty. They do not 
want to use other people’s cars even at six mills and would 
prefer to transfer all through freight to their own cars at the 
interchange points. This cannot be done because of expense 
and delay, and besides there is a great deal of freight that can- 
not be transferred owing to lack of facilities for handling it. 
The Eastern roads derive as much, if not more, benefit from 
the direct transfer of the car and its load, and the question 
of the Western men is: ‘Why, under these circumstances, 
“meee the Western roads be obliged to repair these cars at a 
oss?” 

That this problem is intricate must be apparent to those 
who have followed us thus far. It is evident that the Master 
Car Builders’ Association is not the final court for the case. If 
this is not already apparent, it will become so when the factor 
of the private car lines is considered. The element of recipro- 
city that constitutes the basis for the present claim of the East- 
ern men to fairness in the matter is lacking in the case of the 
private car lines, whose cars are repaired by both Eastern and 
Western roads at the same prices. This illustrates the in- 
consistency and incongruity of the situation better than any- 
thing else we know of. What we think of the merits of the 
ease does not matter, and we do not consider ourselves com- 
petent to judge, but we believe that if any subject demands 
the consideration by General Managers this one does. The 
Master Car Builders cannot decide it alone without commit- 
ting an error to correct another error, and this never has and 


never will work well. The appointment of a committee repre- 
senting Eastern and Western, as well as private car lines, was 
a wise step, and the best course for the committee is to con- 
sider the question from the point of view of the Treasurer 
and Auditor, who have information necessary for a solution 
that is not to be had from the car departments. 





NOTES. 


A speed of 40.8 statute miles per hour is reported for the 
Chinese torpedo boat destroyer “Hai Lung,” built by the Chi- 
chau Works at Elbing, Germany. The trials were made on a 
19-knot course in the open sea and in moderately rough water. 
Several runs were made, the average speed being 35.2 knots, 
which is equivalent to 40.8 miles per hour. 





_ H.M. S. “Terrible” has just completed extensive trials, dur- 
ing which the vessel traveled 6,000 miles and there were very 
few mishaps. In commenting upon the results “Engineering” 
says: ‘The trial certainly showed that no difficulty would be 
experienced in crossing the Atlantic at over 20 knots speed.” 
While developing 25,115 I. H. P. the coal consumption was 
2.11 pounds per horse power hour, including all auxiliaries. 





The coal consumed in making scrap iron car axles at the 
Southern Pacific shops, as stated by Mr. D. Uren, before the 
Master Blacksmiths’ Association, is 0.46 of a pound (bitumi- 
nous) per pound of iron heated. The scrap is heated in four 
piles of 600 pounds each. These are roughed down the full 
length under the steam hammer, after which one half of the 
axle is heated and finished, and then the other half is treated 
likewise, three heats being required. The work is claimed to 
be improved enough by the heating to justify it. 





Progress in railroad signaling in this country seems to tend 
in the direction of improvements in construction, in the sub- 
stitution of iron and cement foundations in place of oak, and 
in the use of iron signal poles in place of wooden ones. Thesé 
are very important improvements in the line of permanent 
structures to take the place of those which, under the most 
favorable conditions, can last only a few years. Electric lock- 
ing, as applied to interlocking signals, is also making headway, 
and it may be said to meet with considerable favor. The 
effect of this is to increase the safety afforded by signals by 
surrounding them with a much-needed safeguard. 





The largest schooner ever built is now being timbered at 
the shipyards of H. M. Bean at Camden, Maine. The vessel 
will have five masts and will be 318 feet long on deck, 44 feet 
4 inches beam and 21 feet 6 inches deep. The frames are Vir- 
ginia oak and the planking Georgia pine. Her masts will be 
112 feet long, the foremast being 24 inches diameter and the 
others 28 inches. The spread of canvas will be 10,000 square 
yards. This large vessel will be manned by only 12 men. She 
will have electric lights, searchlight and steam hoisting appli- 
ances. 





The development of long distance electric railways is now 
progressing in the direction of connecting the systems of cities 
that are not widely separated and extending them into inter- 
urban lines of considerable extent. The latest and longest 
line of this kind was described in our October issue, and as 
it may probably be considered as a type of long distance 
railroad transmission for further development, it is a specially 
interesting case. The transmission system finding most favor 
at present uses polyphase transmission current with 
converters and direct current motors. The Chicago & Mil- 
waukee line is interesting also on account of the good ideas 
carried out in the power house, in the steam plant and in fact 
in the entire system for the purpose of guarding against a 
blockade from a breakdown. 





Inclined planes with easy gradients have been substituted - 
for stairways in the new railroad station recently opened in 
Providence, R. I. This new station is the outcome of efforts of 
20 years to improve the passenger terminal facilities of that 
city, and the result is considered a decided success, the credit 
for which is due to Messrs. George B. Francis and Edwin P. 
Dawley, who have planned and executed the work for the New 
York, New Haven & Hartford Railroad. The plans included 
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raising the entire station yard above the surrounding street 
level by bridging and steel structural work, the elimination of 
a number of grade crossings, the filling in of a body of water, 
“The Cove,” and the diversion of a tide channel. The struc- 
tural work and bridges are an example of construction which, 
we believe, for permanence and solidity, is not surpassed any- 
where in this country. 





The air cylinders of locomotive air brake pumps are usually 
jacketed. This makes the steam and air ends uniform and im- 
proves their appearance, but the. jacket tends to retain the 
heat, and if the jacket is tight the heat insulation is good 
enough to cause the packing of the air piston to burn out. The 
Boston & Maine, and probably some other roads, make a 
practice of removing the jacket and substitute a sheet of per- 
forated plate smoke box netting. This is taken from scrapped 
netting, and it gives a good appearance without retaining the 
heat. It is a good plan, and there seems to be no reason why 
the air cylinders should not be finished in such a way as to 
look well without any covering. The steam cylinder and also 
the steam pipes should of course be insulated, but the air cylin- 
der should be kept as cool as possible. This will benefit the 
packing and improve the efficiency of the pump. 





The lessons drawn from the war by Admiral Sampson, in 
an interview printed in the Boston “Journal,” are worthy of 
special attention on account of his exceptional opportunities 
for forming opinions, and also because of his experience as 
an ordnance officer. The Admiral would not only have warships 
fireproof, but he goes farther than that, and believes in 
discarding wood practically altogether. He sees no reason to 
condemn torpedo boats. They have not had a fair trial, and 
those that were used were not correctly designed. He pre- 
fers stronger boats and sees no advantages in speeds higher 
than 25 knots. Rapid fire guns 8 inch and smaller did prac- 
tically all of the damage to the Spanish ships, and, while ad- 
vocating rapidity of fire, he points out the fact that the armor 
of the Spanish ships was thin, and if it had been thicker 
larger calibers would be necessary. The 12-inch gun is, there- 
fore, defended. Smokeless powder is strongly advocated. It 
permits of seeing what is going on and also offers the ad- 
vantage of 400 feet per second in velocity over ordinary pow- 
der. A total of over 12,000 men were engaged in the service 
of the warships, and there were only 20 casualties among 
them. This is unprecedented, and the Admiral believes it to 
be due to the tact that our navy is on a perpetual war basis, 
including the supplies departments, and the effectiveness was 
due to the target practice. 





Strengthening the Master Car Builders’ coupler is the sub- 
ject of an article in the October issue of the “Railway Master 
Mechanic.” ‘luxe objections which have arisen to the coupler 
since its adoption are not to.condemn the coupler to disuse, 
because “with all its faults, we have it still,” and the important 
question is, how to improve it and avoid some of the objec- 
tionable features, the effects of which are, perhaps, greatly 
exaggerated. Attention is directed to the fact that the close 
coupling feature of this type has contributed in an important 
way to the introduction of the continuous brake, and it was 
shown in the Burlington brake tests that the brakes could not 
be applied on 50-car trains without this feature. The article 
describes the recent experiment on the Chicago, Burlington 
& Quincy in strengthening the coupler knuckle by reducing 
the width of the link slot from the customary practice of 
2% to 1% inches. The slot was originally made wide enough 
to admit pilot bars, but as these have practically gone out of 
use, the width is reduced in order to strengthen the lower 
lug of the knuckle, the upper lug being unchanged. In com- 
menting upon this experiment, the suggestion is made that 
perhaps the gain in strength may be offset somewhat by pos- 
sible binding of links that may be coupled to these knuckles, 
particularly in case of using links of large diameter iron. 


Furthermore, records show that only four per cent. of the 
breakages of knuckle lugs occur in the lower lug. The opinion 
is expressed that a width of 24% is unnecessary, and the at- 
tempt to improve the knuckles is commended as “an earnest 
effort in which every master mechanic should be workizg— 
that is; the strengthening of the M. C. B. coupler.” 








ROLLING STOCK EQUIPMENT IN THE UNITED STATES. 


From summaries which will appear in the Tenth Statistical 
Report of the Interstate Commerce Commission, prepared by its 
statistician, being the complete report for the year ending 
June 30, 1897, the following advance figures are obtained: 

The total number of locomotives in service on June 30, 1897, 
was 35,986, the increase in number as compared with the pre- 
ceding year being 36. Of the total number of locomotives 
reported, 10,017 were classed as passenger locumotives; 20,398 
as freight loccmotives, and 5,102 as switching locomotives. The 
number of locomotives not classified was 469. The total num- 
ber of cars of all classes reported in service on the date 
named was 1,297,480. The corresponding number for the 
previous year was 169 greater. Of the total cars reported 
33,626, or 623 more than for 1896, were assigned to the passen- 
ger service; 1,221,730 were assigned to freight service, indi- 
cating a decrease of 157 during the year; and 42,124 were as- 
signed to the special service of the railway companies. As has 
been stated in former years, the Division of Statistics has no 
record of the number of cars owned by private companies and 
individuals that are used by railways in transportation service. 

From summaries which indicate the density of equipment and 
its efficiency in the transportation of passengers and freight, it 
is observed that during the year ending June 3v, 1897, the rail- 
ways in the United States used 20 locomotives and 708 cars per 
100 miles of line. Taking the United States as a whole, it 
appears that 48,861 passengers were carried and 1,223,614 pas- 
senger-miles accomplished per passenger locomotive, and cor- 
respondingly there were 36,362 tons carried and 4,664,135 ton- 
miles accomplished per freight locomotive. All of these items 
show a decrease as compared with those of the preceding 
year. The number of passenger cars per 1,000,000 passengers 
carried during the year under consideration was 69, and the 
number of freight cars per 1,000,000 tons of freight carried 
was 1,647. It should be understood, however, that this aver- 
age does not include such cars, mainly in the freight service, 
as are owned by private parties, for the use of which the rail- 
ways paid during the year approximately $11,000,000. Includ- 
ing in the term equipment both locomotives and cars, it is 
found that the total equipment of railways on June 30, 1897, 
was 1,333,466. These figures are 133 less than on June 30, 1896. 
Of this total number 525,286 were fitted with train brakes, the 
increase being 76,432; and 678,725 were fitted with automatic 
couplers, the increase in this case being 133,142. These in- 
creases are somewhat smaller than the corresponding increases 
for 1896. It should be noted, however, that the number repre- 
senting the increase in equipment in that year was over 27,000. 
Further details as to equipment on June 30, 1897, show that the 
number of passenger locomotives fitted with train brakes 
was 9,899, or 83 more than the preceding year. The number 
of freight locomotives so fitted was 18,796, ur 875 more than 
the preceding year. The number of switching locomotives 
fitted with train brakes was 3,666. The number of passenger 
locomotives fitted with automatic couplers was 4,687, the in- 
crease with respect to 1896 being 184. The number.of freight 
locomotives fitted with automatic couplers was ~,-v2, the in- 
crease being 819. The number of switching locomotives fitted 
with such couplers was 741, or 147 more than ror 1896. ,The 
number of passenger cars fitted with train brakes on June 30, . 
1897, was 33,078, and the number fitted with automatic couplers 
was 32,661, the increase in the one case being 665 and in the 
other 815. The number of cars in freight service fitted with 
train brakes was 453,688, or 74,630 more than on June 30 of the 
previous year. The number fitted with automatic couplers wis 
629,899, indicating an increase of 129,166. Of the total cars in 
service 492.559 on June 30, 1897, were fitted with train brakes, 
and 668,987 were fitted with automatic couplers, the increase 
for poms year in the former case being 75,237; in the latter, 
181,989. Ge 
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METALLIC ROD PACKING AND FLEXIBLE METALLIC 
STEAM HEAT CONDUIT—BOSTON & MAINE R. R. 


Mr. M. P. McLaughlin, of the Boston & Maine R. R., has 
perfected and patented two devices which have been adopted 
for general use on that road, and have also been applied to a 
number of engines on other roads. They are both highly 
spoken of by Mr. Henry Bartlett, Superintendent of Motive 
Power. 





Flexible Steam Heat Conduit. 
This arrangement is for the steam heat connection between 
locomotives and tenders and between cars. The illustration 
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Plan and Elevation of Steam Heat Conduit. 


shows it connecting a locomotive and tender. The joints in 
the pipe are made by swiveling elbows. A nipple, with an 
enlarged end, is inserted in the bore of the elbow, and is free 
to turn therein, but is held in place by a cup nut, against 
which the shoulder, or enlargement of the elbow, bears. A 
ring of vulcanized rubber is inserted between these surfaces 
to make the steam-tight joint and to provide for taking up 
wear. While adapted to and used for a large number of pur- 
poses requiring flexible connections, the most severe test has 
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been made in connecting locomotives and tenders for steam 
heating. In this exacting service the arrangement has given 
excellent satisfaction for a period of a year and a half. It 
wears well and does not leak. The construction is shown in 
the engravings. 


Metallic Rod Packing. 
The metallic packing is for piston rods and value stems. It 
consists of two concentric rings of “anti-friction” metal, each 


of which is split longitudinally to put it in place, and the ends 
are formed into conical bearing surfaces. The inner ring is 
divided circumferentially into two abutting portions, and the 
outer one is encircled by a flat steel spring to keep the packing 
together and to assist in making it tight. When applied to air 
pump piston rods the packing is inserted in the regular stuff- 
ing box with a gland of such length that when brought to a 
bearing on the packing the flange of the gland is not quite in 
contact with the end of the stuffing box. When put into ser- 
vice the nut is gradually turned up until the gland bears on 


















































Metallic Rod Packing. 


the end of the stuffing box. The packing will then run for a 
long time without attention. It is used on a large number of 
air pumps, and the usual life is from 18 months to two years, 
or between the shoppings of the engine for general repairs. 
Its use has also resulted in a marked decrease in the wear of 
the piston rods. It is equally successful on valve stems and 
locomotive piston rods. 








CHILLED WHEELS FOR 100,000 LBS. CAPACITY CARS. 





In view of the interest taken by railroad officials at the 
present time in the question of large capacity cars, a pamphlet 
recently issued by the New York Car Wheel Works, of Buffalo, 
showing tests on wheels suitable for 100,000 pounds capacity 
cars, is most timely. 

It goes without saying that the heavier loads will produce 
internal strains in wheels when brakes are applied many 
times greater than ever before experienced, and it is a ques- 
tion whether the standard 550 pounds or the 600 pounds wheel 
now used under 60,000 pounds capacity cars will stand these 
strains. 

It would seem to be a simple matter to increase the weight 
of the wheel proportionately, but this would necessitate mak- 
ing the plates of the wheel that are now % inch thick, from 1 
to 1% inches thick, and this would make uniform cooling 
difficult and would induce shrinkage strains. 

The New York Car Wheel Works have approached the 
problem from the standpoint of an increase in strength in 
the iron used and the pamphlet describes tests made on wheels 
weighing 650 pounds intended for use under 100,000 pound 
capacity cars, to demonstrate that the necessary strength 
had been obtained. 

The series of tests made rather naturally divide themselves 
into three groups: ; 

First, the drop tests, Nos. 1, 2, 3 and 6; second, the bursting 
tests, Nos. 4 and 7, and, third, the thermal test, No. 8. 

The first group shows not only the transverse strength of 
the iron in the wheel, but its ability to successfully stand the 
severe shocks and blows of service. 

A radical departure was meee from the ordinary Master 
Car Builders’ test used exclusively in this country by subject- 
ing the wheels to the tist required under the specifications of 
the leading European railroads for steel wheels, and one is 
at once struck with the far greater size of the weights em- 

ployed and the height from which they are dropped. It is 
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interesting and instructive to compare the force of the blow 
struck in foot pounds in each case. In the Master Car Build- 
ers’ test this is 1,o6v foot pounds, while in the Austro-Hun- 
garian it is 9,500 foot pounds, and in the French State Rail- 
way 30,800 foot pounds, or over 18 times as severe as the test 
ordinarily employed in this country. That chilled wheels can 
be made to withstand such severe tests shows a very decided 
step in advance in wheel manufacture, and the pamphlet 
shows that the wheels not only stood the number of blows 
required under the specifications, but in every case more than 
double that number. 

The second, or bursting, group demonstrates the ability of 
the wheel to stand internal strains, and it will be noted that 
a steel wedge with a taper of 1 in 20 was driven into the 
segmental bushing fitting the bore of the wheel by 13 blows of 
a 475-pound weight, without cracking the wheel. 

In the test with the tapering steel axle, where the pressures 
were recorded, 100 tons was reached without causing the 
slightest crack in the hub or plates. 

The thermal test was intended to reproduce the heating 





Special 33-inch, 650-ib. Pittsburg, Bessemer & Lake Erie 
Railroad Wheel. 
In position for first blow under German State Railway specifications. Hub 


bored to receive conical steel sections with interior tapering 
steel wedge, macbined and fitted. 


action due to the application of the brakes and to demon- 
strate that the wheel would successfully stand the severe 
strains thus induced. In reality the thermal test, as made in 
the tests described, was many times more severe than any- 
thing that would ever be found in service, owing to the fact 
that the molten iron ring is at a temperature approximating 
2,600 degrees, while the wheel is at the temperature of the at- 
mosphere. In the two minutes in which the band is in con- 
tact with the tread the temperature of this portion is raised 
to about that of the ring, while the temperature of the hub 
and plates was practically unchanged. 

The enormous strain induced will be better appreciated when 





it is considered that the expansion of the wheel during this 
test caused an enlargement of its diameter of % inch, all of 
which had to be taken up by the metal in the rim and a por- 
tion of the single plate. 

In actual service the heating due to brake application is so 
gradual that time is given for its penetration into the double 





33-inch, 650-ib. Special Wheel After Thermal Test. 


plates, frequently as far as the hub, and thus the strain is 
distributed over a much larger surface. 

In a future issue we shall give a result of the tests made on 
the wheels placed under the 100,000 pounds capacity steel hop- 
per cars built for the Pittsburgh, Bessemer & Lake Erie Rail- 
road, the wheels being made by the New York Car Wheel 
Works and the tests by the Carnegie inspector. 


THE AMERICAN RAILWAY ASSOCIATION AND THE 
METRIC SYSTEM. 


The committee of the American Railway Association on the 
metric system, at the recent meeting in New York, made a re- 
port, of which the following is an abstract: 

“The events of grave and national importance that have 
transpired during the past six months, which may result in 
changes in the foreign relations of the country, have been used 
as an argument by those who favor the adoption here of the 
metric system. It is claimed that unless our manufacturers 
make their goods according to the metric weights and measures 
they will be handicapped in their competition for foreign mar- 
kets. Whether such arguments will be forcible enough to 
create a general demand for the change to the metric system 
is a question that your committee does not feel called upon 
to discuss. If, however, such a demand should arise from any 
cause, it would be important that our railway officials should 
know what it would be necessary for them to do in making the 
change. 

“Your committee has, therefore, under consideration a plan 
by which it hopes to be able to report upon the methods which 
it would be necessary to employ in the introduction of the 
metric system in each railway department. This would include 
an examination into the difficulties to be overcome and the 
expense involved in changing from one system to another. If 
your committee succeeds in obtaining the desired information 
the association will have data before it from which the whole 
guestion can be more intelligently discussed in its relation to 
railway operations. 

“Some of our manufacturers have recently inserted in their 
publications special tables of metric dimensions. Your com- 
mittee will endeavor to ascertain to what extent this is being 
done, and report upon the subject at a future meeting.” 
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PNEUMATIC RIVETING ON A LARGE SCALE AT ONE- 
FIFTH THE COST OF HAND WORK. 





The use of pneumatic riveters in shipyard, bridge shop and 
other equally important engineering work is one of the great- 
est of recer.t improvements in these lines. The success is due 
to the rapidity of operation and convenience of the tools and 
careful examination of the quality of the work is convincing 
as regards its satisfactory quality. We have repeatedly di- 
rected attention to the value of pneumatic tools and to the 
economies which their use permits. A remarkably good dem- 
onstration of these features is at hand in the record of the con- 
struction of a long hydraulic pipe line in San Francisco, Cal., 
by the Risdon Iron & Locomotive Works of that city. Our 
engraving illustrates the ingenious riveters used in this work 





Moore’s Portable Riveter. 
THE CHICAGO PNEUMATIC TOOL COMPANY. 


” 


and known as “Moore’s Patent Portable Riveters,’’ manufac- 
tured by the Chicago Pneumatic Tool Company of Chicago. 
The construction of the machine and the method of driving 
the rivets are shown in the engraving, and the record of the 
performance is given in a letter from the works, who were the 
contractors, to Mr. John W. Duntley, President of the Chi- 
cago Pneumatic Tool Company. This is a strong indorse- 
ment after a very severe test, and it is specially worthy of 
note that the operation of the machines was successfully in- 
trusted to boys. Notwithstanding the difficulty of the work it 
was done at a cost of one-fifth of that of hand labor, and the 
necessity for employing expert boiler makers with the attend- 
ant. dangers of labor difficulties was avoided. The quality of 
the work is reported as “far ahead of any work that can be 
done by hand.” The letter is as follows: 

“In reference to the use of Moore’s patent portable riveters, 


we have to state we have used these machines on a contract 
just completed by us for the Spring Valley Water Company of 
this city for over 30,000 feet of 44-inch riveted pipe, varying 
in thickness from % to % inch. Each machine was operated 
by two boys, one on the outside of the pipe operating the 
pneumatic hammer, the other on the inside of the pipe oper- 
ating the pneumatic holder-on. ( 

“The pipe was shipped from our works in 30-foot lengths, 
and on account of the hilly country in which the pipe was laid 
a large number of bands was found necessary in order to 
make the pipe conform to the ditch. The air was supplied to 
the machine through a line of 2-inch gas pipe from a com- 
pressor attached to a portable boiler on wheels, and the com- 
pressor was not shifted until the air line was over 5,000 feet 
from the compressor to the riveting machines, at which length 
the loss in the pressure was hardly perceptible. 

“Hach machine (and we had two on the line) drove 200 1%- 
inch hot rivets per hour. This quantity was not varied in very 
hilly places, where the machines were operated at an angle 
of 30 degrees without the slightest inconvenience. 

“The cost of doing the work by means of this portable riv- 
eting arrangement was but one-fifth of what it cost by hand, 
not to say anything of the numerous annoyances avoided as re- 
gards the labor element. Work of this character has heretofore 
been confined to boilermakers, who have insisted on the high- 
est wages while engaged on the work, together with their 
board and lodging, fares and time traveling back and forward 
from the work. Even with these concessions we have had 
innumerable strikes from the skilled workmen employed on 
the job. 

“In the case of riveting by portable riveter, the highest 
wages paid was $2 per day, and not a skilled man was em- 
ployed on the work. The rivets driven showed by actual test 
to be far ahead of any work that can be done by hand. 

“THE RISDON IRON & LOCOMOTIVE WORKS.” 

“San Francisco, Cal., Oct. 4, 1898. 








ELECTRIC CAR LIGHTING FOR THE SANTA FE LIMITED. 





The “Axle Light” system of the National Electric Car Light- 
ing Company has been selected for use on all the cars of the 
Santa Fe Limited, running a distance of 2,265 miles from Chi- 
cago to Los Angeles. As a result of the satisfactory service 


‘given by this system on about 60 cars on this road, extending 


over nearly two years, the Pullman Company, on September 
26, made a contract with the National Electric Car Lighting 
Company for this application, the first equipments to be ready 
for service on Nov. 2. 

The contract with the Pullman Company is an extensive 
one. It includes equipments for four complete trains with 
nearly 5,000 candle-power for each train, besides electric fans 
and probably also electric lamps for the headlights of the loco- 
motives. Each of the trains consist of three sleeping cars, one 
dining car, one library car and an observation car. The sleep- 
ers have berth lamps, a feature that is very popular with trav- 
elers, and electric fans may be used whenever desired. The 
trains will undoubtedly be as well, if not better, lighted than 
any others, and this equipment is the most extensive and com- 
plete application of the National Company’s system of light- 
ing by power from the axles. The light is now being rapidly 
placed on every car on the Santa Fe which does night service, 
and five United States mail and express cars, operating on the 
Gulf, Colorado & Santa Fe, have also been ordered equipped. 

The system of “axle lighting’ has been described in these 
columns, and the company has lost no opportunity and has 
spared no expense or trouble to improve its system, with a 
view to rendering its service reliable, and the maintenance and 
operation of the equipment simple and cheap. Storage bat- 
teries are used, but they receive their charges from the axle 
dynamos, and do not require charging, or changing of po- 
sition, at the terminals. The regulating apparatus is entirely 











NOvEMBER, 1898. 





AND RAILROAD JOURNAL. 


37¥Y 











automatic, and by a special system of winding the dynamos 
and arranging the circuits the lighting may be left almost en- 
tirely alone while the train is on the road, the lighting circuit 
switches being practically the only parts requiring attention. 
That is to say that the lights need only to be turned on or 
off as required. No current is generated at speeds below about 
12 miles per hour, and the current may be used directly from 
the dynamo to the lamps if desired. The advantage of inde- 
pendence of the lights of each car is urged as a strong claim 
for the system, and the storage feature renders it possible to 
light and ventilate the cars when detached from the engine 
and from other cars. If the equipment of a car is crippled. 
however, it may be lighted from the next car by means of con- 
necting conductors. 

Tne Los Angeles service is exacting, because it involves 
round trips of 4,530 miles, with six nights on the road. The re- 
ports received are sufficient ground for believing that the sys- 
tem is entirely satisfactory. 

Two very severe tests have recently been made with the 
apparatus of this company. A dining car and a library car 
were attached to the transcontinental train at Los Angeles, 
Cal., carrying the Knights Templars to Pittsburgh, Pa., and 
without any preparation, or, in fact; any previous notice of the 
trip, these cars, fitted with the National system, were sent out. 
They had no attention, except for lubrication, and made the 
trip in good order. The other case occurred with Mr. Depew’s 
private car, which carried him from New York to Omaha and 
return, a distance of 3,000 miles, with the apparatus that has 
been in use on the car since last spring. Absolutely no notice 
was given and no preparation made. Since his return from 
Omaha Mr. Depew wrote a letter to Mr. Max E. Schmidt, 
President of the National Company, which we have seen. It 
expresses entire satisfaction with the lighting and the elec- 
tric fan systems on this car. This and a similar communica- 
tion from Mr. E. P. Ripley, President of the Atchison, To- 
peka & Santa Fe, tend to show that the claims of the com- 
pany are substantiated. 








ACME TRIPLE BOLT CUTTERS. 





The machine shown in the accompanying engraving is made 
by the Acme Machinery Company of Cleveland, Ohio. It is 
designed especially for manufacturing purposes, with reference 








The machines are built in two sizes, known as 1-inch and 
1%-inch. They are very compact, and the parts are arranged 
to be within easy reach of the operator. Holes are provided 
in the bed directly under each head, allowing the oil and chips 
to fall in a pan which has a screen bottom and capacity suffi- 
cient to hold the chips of the day’s work, where they may be 
left to drain over night and the pam drawn out and emptied 
in the morning. The carriages are long, giving ample bearing. 
The long levers move the carriages, and the short ones close 
the vises and are adjustable to any angle. This makes the 
movement of both carriages and vises very rapid and easy. 

The machine heads are the latest type “Acme,” using this 
firm’s well-known form of die, which is made with extra long 
die-rings, lined, with tool steel blades throughout. The heads 
are about 5 inches shorter in total length than the usual form 
of Acme head. The yoke which opens and closes the head is 
locked by a toggle placed between the lower end of the yoke 
and the head stock. The upper end of the yoke is connected 
with a nut that works on a screw having a knurled head, and 
the dies are thus adjusted to size without stopping the ma- 
chine, by means of the knurled head screw. The toggle is con- 
trolled by a rod passing through a bracket on the carriage; 
this rod carrtes two adjustable collars, which are set to open 
and close the head automatically. The dies are made so that 
they may be easily renewed by the users. They are constructed 
in such a way as to insure a good thread, and the builders 
guarantee them to do so. 


The arrangement permits of running the machine as a single, 
double or triple one at will. Examination of the machines 
shows that the best of material and workmanship are employed, 
and the capacity is stated to be one-third greater, with a single 
operator, than that of any double machine ever built, 
and at the same time the work is of the best. These objects 
have not been attained by high speeds of operation, and we 
are told that the rate of speed is slower than is usual with this 
class of machinery. 


The weight of the inch machine is 3,000 pounds, the 


Acme Triple Bolt Cutter. 


to producing the maximum output with the minimum care and 
attention, and the design was made for the purpose of building 
a machine which shall produce as much work as a single 
operator is able to handle and still run the machine at a speed 
which will give it a satisfactorily long life, at the same time 
doing good work. 





floor space required being 4 feet 6 inches by 4 feet 2 inches, and 
the speed of countershaft 175 revolutions per minute. The 
weight of the 14%4-inch machine is 3,800 pounds, the floor space 
5 feet 2 inches by 4 feet 10 inches, and the speed of countershaft 
160 revolutions. The manufacture of bolts is a part of the 
shop work of every railroad, and it is important that it should 
be carried on on a “manufacturing basis.” 
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WHAT THE RAILWAY CLUBS MIGHT DO. 





An idea that has been prominently advocated in the devel- 
opment of the railway clubs is the ultimate utilization of these 
institutions as a gathering place where members of all branches 
of railroad service may represent their views and arrive at a 
more perfect state of harmony on debatable questions than in- 
variably obtains. - While such a result might be desirable, 
there seems to be little promise of its speedy realization and, 
in fact, at the present time the active members of railway 
clubs are chiefly connected with the motive power department, 
and, with a few exceptions, they discuss motive power prob- 


lems, while still holding out an invitation to other depart- 


ments to bring forward subjects of mutual interest. 

In view of the fact that such organizations as the Signal 
Club and the associations of track and bridge men afford 
their members opportunities for discussing the subjects in 
which they are principally interested, it would appear ques- 
tionable whether the present railway clubs will ever suc- 
cessfully broaden their field to any great extent, and it is 
entirely possible that they would attain their highest utility 
by adhering to the cause to which they have so far been de- 
voted—the exploitation and discussion of motive power de- 
partment problems. Questions which affect several depart- 
ments must from their character be generally settled in a 
railroad office rather than a club. 

For some reason probably connected with the character of 
their work and the variety of methods by which it may be ac- 
complished the representatives of mechanical departments are 
more willing than any others to devote time to regular meet- 
ings, and it cannot be admitted that there is any lack of im- 
portant subjects for discussion. The mechanical field is broad 
enough, and in one direction club development has to a large 
extent been neglected. The literature of the clubs is very val- 
uable and the proceedings have a worth peculiarly their own, 
recording as they do the experience of the men who 
are actually engaged in carrying out the operations 
about which they talk, whereas in many of the technical as- 
sociations the debaters are men holding positions that are of 
the directive or executive order, and while the statements of 
such men, especially as regards problems of a broad or sci- 
entific nature, are not to be disparaged, they have the dis- 
advantage of being largely second-hand as regards the details 
that are of such importance in railway work. 

The railway clubs thus afford a splendid system for obtain- 
ing practical information on any question, but with 
one exception, that of the discussion of changes in the inter- 
change rules, they have not been systematically used for any 
purpose. The practical result of this experiment shows that 
it should certainly be repeated, and it is capable of develop- 
ment into a system of research into many subjects that would 
not only infuse fresh life and energy into the clubs, but would 
also prove of the greatest value to the Master Mechanics’ and 
Master Car Builders’ Associations. 

There are always subjects for committees of the associations 
on which circular letters requesting information are sent out. 
Some of these may involve extensive tests or access to tabu- 
latea information to enable an intelligent reply to be given; 
others are of a different nature, seeking rather the united opin- 
ion or experience of all who are handling or working with 
the apparatus to which they refer. In the latter instance it 
would be difficult to devise a more effective method of inquiry 
than could be obtained by discussing such questions before the 
railway clubs. The present circular letters are anything 
but satisfactory, as can be immediately shown by noting the 
number of replies received, and while no doubt in many cases 
a good deal of conscientious research is undertaken, there are 

‘ also instances where replies are made in a more or less hap- 
hazard fashion. Even a Master Mechanic or Superintendent 
of Motive Power is hardly infallible, and answers may have 
been made to the best of the respondent’s belief when a fur- 
ther inquiry would have developed facts that would have modi- 
fied his opinions. Now, if information of this description is 
required, the members of the committee might easily be 
chosen so that each would be in a position to introduce the 
subject as a.topical discussion before one of the clubs. If 
put in the form of papers, printed beforehand, with the un- 
derstanding that each club was expected to do its part in 
forming the national opinion, there is no doubt that much 
valuable information could be obtained that is not now ob- 
tained at the annual conventions. Each member would feel 
that he was doing his part in assisting to form the report that 
would finally be made to the greater association, and this feel- 
ing should give an objective point to the proceedings of the 
clubs and encourage each individual to do his best to bring 
forward some fact of importance or formulate his experience, 
knowing that his efforts were not simply wasted or likely to 
be forgotten, but would occupy their place in the fina} report 
according to their worth or reasonableness. The facts brought 





forward in this way, if not replacing those obtained from the 
circular letter, would certainly form a most valuable addition 
to them and would put the committee in possession of inform- 
ation gathered from wide sources that could not fail to make 
reports far more representative than is the case at present. 
There are not enough subjects that could be handled in 
this way to seriously interfere with the discussion of ques- 
tions of immediate or local interest, and as a general thing the 
difficulty is to obtain papers on suitable subjects. A scheme 
such as is outlined above might be profitably introduced by 
collaboration between the secretaries of the clubs and the 
two associations, and a system that would be a most valuable 
adjunct to the letter of inquiry might be formulated, which 
would bind the clubs into an organization that should have a 
continual reason for existence and prove an encouragement to 
all to bring forward their individual opinions. H. H. V. 








CAR WHEEL IRONS AND THE THERMAL TEST. 





The thermal test of chilled cast iron wheels is likely to 
exert an influence over the manufacture of wheels which ren- 
ders it desirable to secure all available information on the 
relations between the tests and the manufacture of wheels. 
In the July, 1898, issue, page 249, we presented portions of 
a report by Mr. S. P. Bush, Superintendent of Motive Power 
of the Southwest System of the Pennsylvania Lines, and some 
comments upon it contributed by Mr. Guy R. Johnson of 
Embreville, Tenn., to ‘“‘The Iron Trade Review” are reprinted 
as follows: 


Chemical Composition of Wheel Irons and the Thermal Test. 


—In one of our technical journals I notice a report of Mr. 
Bush, on thermal tests for car wheels. I have read it with 
much interest, as the furnace of which I am manager makes a 
specialty of car wheel iron. It is a pity that these tests were 
not given in a little fuller form. Mr. Bush gives only a 
group of 20 wheels, 10 of which stood the test, and 10 of 
which did not stand the test. 

From the figures given, Mr. Bush draws_the conclusion that 
there is no evidence of chemical composition to show that the 
chills of wheels which stand the heat test differ from the 
chills of wheels which do not stand the test, so far as their 
properties depend on the chemistry of the metal. It is un- 
fortunate, as I said before, that full chemical analyses were 
not given. Certainly there is nothing in the tables of carbons 
furnished to indicate the difference, but may there not have 
been in some of the other elements? 

The result of & great number of experiments carried on at 
this place, under my supervision, would seem to indicate that 
both phosphorus and sulphur have a very marked effect on 
the ability of a wheel to stand the thermal test. We have 
found that if the phosphorus runs much over .40, the interlac- 
ing chill feature,.which is characteristic of good wheel iron, 
is absent—this, with normal sulphur. We have found, though, 
still further, that high sulphur, i. e., much over one-tenth, 
has a distinctly deleterious effect on the chill, seemingly neu- 
tralizing to a large extent the effect of the low phosphorus in 
causing an interlacing chill. Furthermore, there are two ways 
of getting a chill: One, and a correct one, is to use low 
Silicon, low sulphur, and low phosphorus, making silicon the 
ruling element; the other is to disregard, to a certain extent, 
both silicon and phosphorus, and obtain the chill by means of 
sulphur. The latter chill presents one broken and straight line, 
or demarkation, between the gray and chilled irons. 

There is very little question that the strains in the chilled 
portion of the iron are greater than in the gray. This being 
the case, unless fingers of chilled metal run down into the gray 
metal, it is very easy to see that the thermal test would cause 
the white iron to crack away from the gray. 

Without wishing to pose as an authority on the manufacture 
of wheels, I may add that I have understood from some of 
the users of this test, that wheels made of the proper kind 
of metal, with a good interlacing chill, do not yield to the 
thermal test, but that wheels made with very high sulphur 
and high phosphorus are exceedingly apt to do so. 


The comments by Mr. Johnson were submitted to Mr. Bush 
and his reply is given as follows: 

“T think that Mr. Johnson must have overlooked some things 
in my report. In the first place, he states that it is unfortu- 
nate that the chemical analyses were not given in full. You 
will notice, however, by examining a copy of my report, that 
the full analysis of the gray iron is given. 

“With one or two exceptions, there is not sufficient difference 
in the other elements, besides carbon, between the wheels that 
stood the thermal test and those that did not, to warrant the 
supposition that these other elements are responsible for a 
wheel standing the thermal test, or not, as the case may. be. 
The only element in all of the analyses of the gray iron that 
does vary much is that of the combined carbon, and this 
element is marked as between those that stood the thermal test 
and those that did not, and the particular point that my re- 
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port was intended to bring out was that while there may be 
a difference in the carbon in the gray iron, yet this difference 
disappears in the chill, and as a result of this disappearance, 
it is fair to presume, so far as chemical analysis is con- 
eerned, that the wear of the chill will be the same. This point 
is brought out to controvert the theory advanced by some 
wheel makers that if wheels are manufactured to stand the 
thermal] test, they must have a smaller quantity of combined 
carbon, and this being the case the durability of ‘the chill 
would be impaired. It only remains now for the advocates 


ef such a theory to demonstrate the incorrectness of the con- 
clusions deduced in my report.” 








TEN-WHEEL FREIGHT LOCOMOTIVES—MISSOURI PA- 
CIFIC RAILWAY. 





The Rogers Locomotive Company have completed 15 freight 
locomotives of the single expansion, ten-wheel type for the 
Missouri Pacific Railway, for use on the St. Louis, Iron Moun- 
tain & Southern, one of which is illustrated in the accom- 
panying engraving. The following table gives the principal 
dimensions: 





WO is ccteWs 686k Sic cvckcucdsdcabapiereasybanadestkanidewede Bituminous coal 
CAPs ais cok isd inn vcdsn cde Coes ons ak die Deed babeabaebeep 20 by 24 inches 
RISOTTO is ov vccescccccccevsudbindabanhehdcsdennics ceqnaseste 60 inches 

ae MNOROTGOR onic ces cccvesve samedi rasadcans dds qedétctincgueed Cast steel 
Driving wheel base 12 feet 6 inches 


Total WE 2.5 I OL: oegBde wba os sisee oss ems mene R aaa ieee ees 23 feet 4 inches 


CONSOLIDATION OF MASTER CAR BUILDERS’ AND MAS- 
TER MECHANICS’ ASSOCIATIONS. 





The subject of the consolidation of the Master Car Builders’ 
and Master Mechanics’ Associations was discussed at the Sep- 
tember meeting of the Northwest Railway Club, and was 
introduced in a paper by Mr. J. H. Goodyear, Chief Clerk in the 
Motive Power Department of the Chicago Great Western Rail- 
way. Mr. Goodyear argued that the Master Car Builders should 
not consent to the consolidation, and stated that the good work 
was formed of officers who were not representative car men 
that the membership of the M. C. B. Association last year, 
were good reasons for keeping the organizations separate. 
The membership was made up as follows: Master Car Build- 
ers, 30 per cent.; Assistant Superintendents of Motive Power, 
5 per cent.; General Superintendents, 1 per cent.; Superin- 
tendents of Motive Power or Master Mechanics, and Foremen, 
20 per cent.; Mechanical Superintendents, 20 per cent.; 24 
per cent. being represented by men on roads too small to have 
separate officers at the head of the car department. The gen- 
eral officers were not representative car men, and in this con- 
solidation the Master Car Builders would be 1ost sight of. 
Another argument was that there was a tendency to piace 














Rogers Ten-Wheel Locomotive—Missouri Pacific Ry. 
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Truck wheels 30 inches 
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The special equipment includes two 3 inch Coales safety 
valves, No. 9 Nathan triple sight feed lubricators, Westing- 
house and American brakes, Janney couplers, Midvale steel 
tires, Friedman non-lifting injectors by Nathan & Co., and 
National hollow brake beams. 








The Oil City Derrick reports that the total production of 
Pennsylvania ofl for the first nine months of the present year, 
as shown by tthe pipe line runs, has been 23,538,185 barrels, 
or 86,220 barrels a day, as compared with 34,724,684 barrels, 
or a daily average of 95,136 barrels, in 1897. The daily average 
this year is, therefore, 8,916 barrels below that of last year. 





engine men, car men and roundhouse forces under the charge 
of the officers of the transportation department, ‘which was 
not to be desired. These views were answered py Mr. Tracy 
Lyon, Master Mechanic of the Chicago Great Western, and his 
statements are so clear and so good that we print them nearly 
in full, as follows: 


I will take issue with the statement that 41 per cent. of the 
Master Car Builders’ Association are locomotive men. The 
term “locomotive men” is entirely a misnomer. Those called 
locomotive men take as much interest in and have as much re- 
sponsibility for the cars as they have for the locomotives; 
simply because they are Superintendents of Motive Power, Me- 
chanical Superintendents or General Master Mechanics does not 
make them locomotive men pure and simple. They are respon- 
sible to their managers just as much for the cars and for the 
painting of the cars as they are for the locomotives and their 
operation. 

The consolidation of the Master Mechanics’ and Master Car 
Builders’ Associations would seem to be in the direction of cen- 
tralization and a decrease in the friction of business, and, there- 
fore, it is bound to come. It seems to me that the objections 
offered to the consolidation of these two associations are more 
in the form than the substance. Certainly no one has a right 
to belittle the work done by the Master Car Builders’ Associa- 
tion, and I certainly do not wish to do so. It has fulfilled a 
most valuable function. At the same time it is certainly open 
to question whether this same amount of work cannot be done 
in not only a more expeditious manner, but in a better way for 
the health of the railroads as a whole. 

I would call the attention of those who have spoken in dis- 
favor of the consolidation to the fact that the present M. C. B. 
code of rules governing the interchange of cars as they stand 
to-day, and their development in the last two years, are almost 
entirely the results of the efforts of the so-called “locomotive 
men.” The principle of the present code of rules, throwing upon 
the owners of the cars the responsibility for their running re- 
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pairs, originated a few years ago with half a dozen such men. 
We called it first the “Chicago agreement,” and operated under 
this agreement for a year as a matter of trial. The first year 
that such a change was proposed to the Master Car Builders’ 
Association it failed to carry. The second year it carried after 
considerable hard work on the part of those who were interested 
in it. Therefore, it would certainly seem that the so-called 
locomotive men are not without interest in the principal work 
of the Car Builders’ Association. The interests of the two as- 
sociations are so closely allied and interwoven that it seems a 
waste of power to separate them. So far as the representation 
of the Master Car Builders themselves in a general association 
representing the rolling stock of the United States and Canada 
is concerned, there is no reason whatever why the Master Car 


Builders should not be represented as well as the Superin- - 


tendents of Motive Power and Master Mechanics, and should 
not have every opportunity for expressing themselves and tak- 
ing an active part in the proceedings and deliberations. At the 
same time I think that there are few Mechanical Superin- 
tendents who would be willing to intrust to another, even to 
their own assistants, in fact, the deciding vote in matters per- 
taining to the interchange of cars, or any other important 
question concerning the handling of cars, inasmuch as they are 
the ones who are directly responsible for the result. 

At the same time if the Master Car Builder or General Car 
Foreman, or whoever represents the car department of a rail- 
road, were to attend these conventions with the head of the 
mechanical department, the latter would have the advantage 
of his advice, and the Master Car Builder would have every 
opportunity, as I have said, to take part in the discussions. 

The subject of the interchange of cars should not be con- 
sidered as an art in itself. To those who are specially interested 
in it the inspection of cars is almost too likely to be considered 
as a fine art, while as a matter of fact it is merely a means to 
an end. ‘We have been trying for several years to simplify the 
inspection of cars and to reduce the laber involved in it to a 
minimum, and this special agreement of which I have spoken, 
and the radical changes in the present code of rules brought 
about by “locomotive men” have been in that direction. 

Mr. Goodyear says that unless active steps are taken in a few 
years the absolute control of engine, roundhouse and car men 
will be in the hands of train superintendents. That is some- 
thing I should be rather glad to see. A railroad is not operated 
for the privilege of inspecting cars or operating roundhouses. 
The purpose of a railroad is to move freight and passengers. 
The other things are simply the tools to this end, and they 
should be handled as such. I believe that before very long 
the strictly operating part of a railroad, including the control 
of engine, roundhouse and car men, will be more entirely in the 
hands of the superintendent, and that the function of the me- 
chanical man will be more in the way of a consulting engineer. 
As it is now, he is retained practically by the railroad as an 
expert, yet he has, as such, too much to do with the actual 
traffic of the railroad. He might accomplish more if he had 
more leisure to consider quietly the larger problems of the 
improvement in cars, motive power, fuel handling and con- 
sumption, machinery and everything that pertains to the main- 
tenance and operation in itself of the rolling stock and the 
shops. 








PROTECTION OF BRIDGES FROM SALT WATER 
DRIPPINGS. 





The recent action of the Master Car Builders’ Association in 
recommending methods of protecting bridges from the destruc- 
tive action of brine drippings from refrigerator cars was re- 
corded in our issue of July of the current volume (pages 
220 and 246). The Association of Railway Superintendents of 
Bridges and Buildings at the recent convention considered the 
subject from the standpoint of those who maintain the bridges. 
The following paragraphs from the report of a committee 
gives their views, which are in accord with those of the Master 
Car Builders: 

“That this dripping is very injurious to metal none will 
question, except perhaps, the owners of refrigerator cars. Some 
little interest is being taken in this subject by the officials in 
charge of track and bridges, but little or none by those in 
charge of the transportation departments, and while the rem- 
edy should be applied to the cars instead of the bridges, there 
will undoubtedly be opposition to this method by the car 
owners, who will probably be very slow to provide their cars 
with the necessary protection unless forced to do so by the 
railroad companies’ united action. 


“One refrigerator car will produce probably 200 gallons of 
brine every 24 hours, which is distributed over the roadbed and 
bridges as the car passes along or is held on a siding. The 
damage is greatest when these cars are not in motion and on 
curves where slow speed is maintained. In order to protect 


bridges in such places, it would be necessary to completely 
cover their decks with a waterproof protection, with gutters 
to carry off the brine. This is rendered necessary because the 
vents in the present refrigerator cars vary in their positions, 
thereby making it impossible to construct a simple gutter to 
catch the flow. ; 

“Tt has been suggested that attachments be made to all cars 


ais 
Bi an 


in such @ manner that the flow of brine will always fall in. 
the center between the rails. This will furnish considerable 
relief and in places where the flow is excessive, provision 
could be easily made to catch this flow and conduct it away 
from mtal work. The attachment to the cars would probably 
not cost more than $5 each, and would be a compromise be- 
tween the railroad companies on the one side providing a 
waterproof decking for the structures mostly damaged, and 
the owners of the cars on the other side providing reservoirs 
to hold this dripping until discharged at regular stations.”’ 








FAILURES OF AIR BRAKE HOSE. 





Air brake hose failures from bursting occur at the rate of 
from eight to ten cases per day on the Lake Shore & Michigan 
Southern Railway. These figures are from carefully kept 
records. The bursting of hose is not always accompanied by 
wrecks and damage, but it is likely to be, and the quality of 
hose is clearly an important matter. There is no reason to 
believe the failures on the Lake Shore from this cause are 
higher than on other roads, but the records are probably most 
carefully kept. 

The cost of splicing air brake hose by the use of a malleable 
iron thimble casting and the clamps necessary for making 
tight joints is 7 cents. This price and the fact that the prac- 
tice was considered entirely safe and commendable was brought 
out in a recent discussion before the Western Railway Club. 
The practice is followed by several roads for their own cars, 
but not for repairs to foreign cars. It was shown to be neces- 
sary to test the hose under about 100 pounds pressure to insure 
tight joints. Out of a total of 40,293 pieces of hose in use on 
the Chicago, Milwaukee & St. Paul last year there were 6,323 
failures, including all causes. Of these 2,766 were spliced and 
returned to service, about 15 per cent. of the total number in 
service failed, and the total number that failed after splicing 
was 14 per cent. of the total number spliced, 

The failures of brake hose on the Chicago, Milwaukee & St. 
Paul Railway for the year ending June 30, 1898, were reported 
in the proceedings of the Western Railway Club September, 
1898, in the following concise form: 


CHICAGO, MILWAUKEE & ST. PAUL RAILWAY co. 
Report or Fattures oF Ark Hose ror Fiscat Year EnpIno June 30, 1898. 





EQUIPPED wITH AIR 
BRAERS. ‘ 
Locomotives... 


729 
Passengef cars. 771 
Freightcars bases 16,782 




















Total.. .. ...18,282 ) 
Fic. 2. 
DEFECTS FOR WHICH AIR HOSE ARE WITHDRAWN — SERVICE. 

* 9 Broken clamp bolt, B. 
2 Buret at &: 10 Broken clamp bolt, B. 
3 Burst at E. dl . 
4 Cracks through rubber at 0, exposing canvas. 12 Pulled in two. 
5 Gracks through rubber at D, exposing canvas. 13 Crushed. 
6 Cracks through rubber at E. exposing canvas. 14 Chafed. 
7 Damage to nipple, A, 15 Cut 
8 Damageto coupling, F. 


NorTg.—Defects caused by kinks must be shown in column of figures fn prime, thus 1's, 2%, 3's, etc. 
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Spliced hose... - 
iscellaneaus . 






Number of hose spliced, 2,766. 











GASOLINE AND GAS ENGINES FOR RAILROAD PUMPING 
STATIONS. 





The prevailing method of pumping water into elevated tanks 
for use of locomotives is to install a steam pump and boiler at 
or very near the source of supply, and place the outfit in 
charge of a man who looks after and operates it. The selec- 
tion of pumps is often neglected, and that of boilers more so, 
until, as a rule, the pumping equipment is.anything but ef- 
ficient and economical. The necessity for distributing fuel to 
these plants and the troublesome question of repairs are to be 
added to the expense of operation, making them rather 
unsatisfactory, but of late the application of gas and gaso- 
line engines to this service has begun to attract attention. 
The advantages offered by them are worthy of consideration. 
While a large proportion of these plants are located in the 
vicinity of supplies of city gas, many of them are at out- 
lying points along the road, and either gas or gasoline en- 
gines may be used to meet all of the conditions. These en- 
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gines may now be considered as reliable, and they require 
no more care and no higher order of intelligence in operating 
than is usually given to the steam plants. The fuel is easily 
handled, is automatically fed, and there are no ashes. Gas 
engines require attention in starting, but they may be al- 
lowed to regulate themselves afterward, and therefore require 
much less care than steam apparatus. In some cases the sta- 
tion attendants teach men or give them all the attention they 
require. 

An interesting paper on this subject, read before the Pngi- 
neers’ Society of Western Pennsylvania, contains valuable in- 
formation and suggestions applicable to railroad water sta- 
tions. About two years ago an auxiliary pumping station was 
installed at Pitcairn in connection with the East Pittsburgh 
Water Works, and a gas engine was decided upon for the 
following reasons: Gas supply was available from the city 
mains, this form of engine was always ready for work and 
did not require banked fires, the cost of putting in a boiler 
plant and the expense of handling coal and ashes was saved, 
and, finally, the pump could be automatically controlled. A 
triplex 8% by 8 inch single acting pump was selected which 
was guaranteed to pump 225 gallons per minute against a 
head of 325 feet with an expenditure of 25 horse power, the 
engine being guaranteed to give 25 brake horse power for a 
consumption of 15 cubic feet of gas per horse power per hour. 
The actual consumption was only 13.42 cubic feet. Records are 
given of gasoline engines working on a consumption of one- 
third and four-tenths of a gallon of gasoline per horse power 
per hour, and the author of the paper shows that the fuel 
consumption of small engines bears a close relation to the 
duty when compared with larger units. These examples were 
selected from several given by the author, and the paper 
should be read by officers who have pumping plants in charge. 
One of the strongest recommendations of gasoline and gas en- 
gines is that the fuel consumption ceases when the engine 
stops, they may be started without delay due to banked fires, 
and one man may attend several of them. 








Old ideas as to fine art in painting locomotives and tenders 
are giving place to practicable and serviceable ones, The “Rail- 
road Gazette” says that the New York, Chicago & St. Louis 
has found that considerable saving can be made over the pres- 
ent methods of painting and lettering locomotives and tenders. 
This road now paints the tenders with asphaltum applied with 
a broad brush, while the letters and numbers, instead of being 
made on the tenders and locomotives themselves, are painted 
on wooden sign boards, which are held in place by bolts. In 
this way all the lettering can be done in the paint shop, while 
the engine and tender are undergoing repairs, so that the loco- 
motive is not kept out of service several days while being let- 
tered. Mr. Mackenzie, the Superintendent of Motive Power, 
states that in this way the painting costs between $30 and $35 
less for each locomotive than it did formerly. 


PERSONALS. 


Mr. E. C. Palmer, Secretary and General Manager of the 
Standard Tool Company, of Cleveland, died Oct. 13. 














Mr. James Carmichael, Superintendent of the Machinery De- 
partment of the Harlan & Hollingsworth Company, is dead. 





Mr. E. D. Jameson has been appointed Assistant Master Me- 
chanic of the Western Division of the Grand Trunk, with office 
at Battle Creek, Mich. 





Mr. F. B. Goodrich has been appointed assistant engineer 
of the Houston & Texas Central, with headquarters at Hous- 
ton, Tex. 





Mr. F. W. Gilcreast has been appointed Division Engineer 
of the Mahanoy and Hazleton division of the Lehigh Val- 
ley, with office at Hazlton,- Pa. 





Mr. Henry Pape has been appointed chief engineer of the 
water lines of the Oregon Railroad and Navigation Company, 
in place of Mr. Reuben Smith. 





Mr. Robert Carritt has been appointed Chief Engineer of 
the Mississippi Valley Railway, with headquarters at. 806 
Chestnut street, St. Louis, Mo. 


Mr. Alfred Lovell has been appointed Assistant Superintend- 
ent of Motive Power of the Northern Pacific. He was for- 
merly Engineer of Tests of the road. 





Frank C. Doran, Engineer and General Roadmaster of the 
Chicago & Western Indiana and the Belt Railway of Chicago, 
died at his home in Chicago October 15. 





Mr. J. W. Patten, Chief Clerk to the Second Vice President 
of the Erie, has been appointed Assistant Purchasing Agent of 
that road, with headquarters at New York. 





Mr. J. D. Trammell has been appointed Chief Engineer of 
the International & Great Northern, with headquarters at 
Palestine, Tex. He was formerly Resident Engineer. 





Mr. J. E. Price, district superintendent of the Intercolonial 
Railway at Truro, N. S., has been appointed general superin- 
tendent of that road, with headquarters at Moncton, N. B. 





Mr. William H. Clark has been appointed General Manager 
of the Lowell & Hastings, in addition to his previous duties 
as Traffic Manager. He has held the last-named position since 
1890. 





Mr. L. H. Hilton resigned as President and General Man- 
ager of the Sylvania Railroad at the annual meeting in Syl- 
vania, Ga., September 29, and M. P. Daffin was chosen presi- 
dent and treasurer. 





Mr. C. A. Delaney, formerly Superintendent of the Rich- 
mond Locomotive and Machine Works, Richmond, Va., has 
been appointed Superintendent of the Dickson Locomotive 
Works, Scranton, Pa. 





Mr. Gustave R. Tuska, Chief Engineer of the Panama Rail- 
road Company, has also been appointed Consulting Engineer 
to the American Representative of the Russian Government 
in connection with the Chinese Railroad system, 





Mr. W. H. Russell, traveling engineer of the Southern Pa- 
cific, between Bakersfield, Cal., and El Paso, Texas, has been 
appointed assistant master mechanic of the road at Oakland, 
Cal., and Mr, Jesse C. Martin has been made traveling en- 
gineer. 





Mr. B. 8. Snyder, foreman of the roundhouse of the New 
York, Chicago & St. Louis at Conneaut, O., has been ap- 
pointed Master Mechanic of the Columbus, Sandusky & Hock- 
ing, with headquarters at Columbus, O., vice Mr. T. M. Down- 
ing, resigned. 





Mr. Joseph A. West, Secretary and General Freight and 
Passenger Agent of the Sumpter Valley Railway of Oregon, 
has accepted the position of Chief Engineer of the Utah & 
Pacific, which is to be built from Milford, Utah, to the Nevada 
State line, 75 miles. . 





Mr. Andrew G. Wilson, Superintendent of the machine shop 
of the Harlan & Hollingsworth Company, Wilmington, Del., 
has resigned after a service of 36 years to accept a position 
as manager of the Maryland Steel Company’s ship yard at 
Sparrow’s Point, Md. 





Mr. J. 8. Chambers, formerly Master Mechanic of the Illinois 
Central at’ Paducah, Ky., has accepted the position of Su- 
perintendent of Motive Power of the West Virginia Central 
& Pittsburg, with headquarters at Elkins, W. Va., to s 
Mr. J. S. Turner, resigned. : 





Mr. Paul ¥, Myler, Secretary of the Westinghouse Manu- 
facturing Company, Ltd., at Hamilton, Canada, will succeed 
George F. Evans as Manager when Mr. Evans leaves for St. 
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Petersburg, Russia, to establisn a plant for the manufacture of 
brake apparatus in Russia. 





Mr. M. F. Bonzano, whose resignation as Superintendent 
and Chief Engineer of the Columbus, Sandusky & Hocking 
has been announced, has become General Manager of the 
Chattanooga Southern, a position which he held before taking 
the one from which he now resigns. 





Mr. George H. Kimball, formerly Superintendent of the 
Eastern Division of the New York, Chicago & St. Louis, has 
been appointed Superintendent and Chief Engineer of the 
Columbus, Sandusky & Hocking, with headquarters at Colum- 
bus, O., to succeed Mr. M. F. Bonzano, resigned. 





Col. D. 8S. Wagstaff, of Detroit, Mich., General Northern 
Agent for the Cincinnati, Hamilton & Dayton, has been ap- 
pointed representative of the Detroit White Lead Works and 
Detroit Varnish Company. Col. Wagstaff was formerly con- 
nected with the passenger departments of the New York 
Central, West Shore and Grand Trunk roads. 





Mr. J. J. Donavan, Vice President and General Superin- 
tendent of the Bellingham Bay & Eastern, has also been ap- 
pointed General Superintendent of the Bellingham Bay & 
British Columbia, with headquarters at New Whatcom, Wash., 
in place of Mr. C. L. Anderson, who has been General Super- 
intendent, Chief Engineer and Purchasing Agent. 





Mr. F. F. Wittekin, formerly Chief Engineer of the Sinne- 
mahoning Valley and afterward Chief Engineer of the Kis- 
hacoguillas Valley Railway, has been appointed Consulting 
Engineer and Technical Director of the Government railroads 
of Colombia, South America, of which he has been Chief 
Engineer since February 1, 1896. Headquarters, Medellin. 





Mr. John Lundie, M. Am. Soc. C. E., has been appointed 
Consulting Electrical Engineer of the Brooklyn Elevated 
Railroad. He has given a great deal of attention to matters 
connected with the substitution of electricity for steam on 
railroads and for some time has been retained by the Illinois 
Central for this work. His New York office is 71 Broadway. 





Mr. H. Frazier, late Chief Engineer of the Chesapeake & 
Ohio, has been appointed Chief Engineer of the railroad to be 
built from Canton to Hankow, China, by the China Developing 
Company. Mr. Frazier was Chief Engineer of the Chesapeake 
& Ohio from July 1, 1891, to June 1 of the present year, 
when he resigned, and previous to 1891 was Superintendent 
of the Huntington and Cincinnati divisions of the same road. 





Mr. Thomas A. Fraser, Superintendent of the Wells & 
French Car Shops, shot himself at his home in Chicago or 
October 13, dying instantly. Illness and consequent despond- 
ency was given as the causes leading him to take his life. 
Mr. Fraser was widely and favorably known through his con- 
nection with the Wells & French Company, and also formerly 
as Master Mechanic of the Minneapolis, St. Paul & Sault Ste. 
Marie Railway. 





A. W. Stedman, formerly for many years chief engineer of 
the Lehigh Valley Railroad, died at Mauch Chunk, Pa., Oc- 
tober 7. He was born at Mauch Chunk in January, 1844, and 
entered railway service March 4, 1861, as telegraph operator 
on the Lehigh Valley. Two years later he entered the service 
_ of the engineering department of the same road, and worked 
three years as levelman, when he was appointed assistant en- 
gineer. After holding the latter position for 15 years, he was 
for two years principal assistant engineer, and was appointed 
chief engineer in 1883. He retired from the last named posi- 
tion in March, 1893, but continued as consulting engineer of 
the road. 


- se 
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Mr. L. C; Burgess, one of the best known railway supply 
men, died at his residence, near Chicago, Oct. 3, after an 
illness of several months. He was born in 1847 at Hancock, 
N. H., and went to Chicago in 1875 as head of a department 
of the works of Wheeler & Wilson Sewing Machine Company. 
He was afterward in the business of manufacturing bolts and 
a member of the firm of Schumway & Burgess. His connec- 
tion with the railway business began as a representative of 
the Ajax Forge Company, and afterward he was connected 
with the Terre Haute Car & Manufacturing Company, and 
later was General Manager of the Muskegon Car Company. 
When the National Hollow Brake Beam Company was organ- 
ized he returned to Chicago and was given charge of the sale 
department, and was connected with that concern up to the 
time of his death. Mr. Burgess had a great many friends, and 
among the closest of them were those with whom he was as- 
sociated in business. 





Frank F. Hemenway, who was well known as one of the 
editors of the ““American Machinist” for fourteen years and 
also as the author or an excellent book on the steam engine 
indicator, died in Brooklyn October 14.. He was a thorough 
mechanic and served as such in a number of manufacturing 
and railroad shops. He experimented with and assisted in 
the development of the Richardson pop safety valves and the 
Richardson balanced slide valve, as well as designing the 
Hemenway automatic cut-off engine, which, however, was not 
a@ permanent success. As a writer he began to contribute to 
the columns of the “American Machinist” in 1879 and became 
associate editor in 1881. On the death of Jackson Bailey, in 
1887, he became editor and held the position until his resig- 
nation in 1894. The “American Machinist” says of him: “His 
information was wide and marvelously correct, and his judg 
ment more than kept pace with it. The word that came from 
his pen or his tongue was never misleading. Personally he was 
a true friend. He was kind and actively helpful to all with 
whom he was associated. He did good and not evil all his 
days to all he met in the walks of business.” 








BOOKS AND PAMPHLETS. 





“A Handbook of Engineering Laboratory Practice,” by Rich- 
ard Addison Smart, M. E., Associate Professor of Experi- 
mental Engineering, Purdue University. 12mo.; cloth, 290 pp., 
sea John Wiley & Sons, New York, 1898. Price, 
This little book is to be commended for the excellent arrange- 

ment of subjects presented, and for the concise character of its 
descriptions. While intended primarily as a manual for the 
use of students in technical schools, it will prove suggestive to 
many engineers in active service, and especially useful to those 
who, from force of circumstances, have failed_to keep in touch 
with modern laboratory methods. Methods and apparatus em- 
ployed in proving the accuracy of such instruments of observa- 
tion as are commonly used in engineering work are briefly but 
accurately described, and the course to be followed in investi- 
gating the performance of machinery of many kinds is carefully 
outlined. 

The book contains thirteen chapters, besides an introduction, 
the heads of which are as follows: ‘Elementary Measure- 
ments, Measurement of Liquids, Measurement of Gases, Meas- 
urement of Pressure, Measurement of ‘‘'emperature, Calorime- 
ters, Measurement of Power, Strength of Materials, Steam 
Boiler Testing, The Steam Engine Indicator, Steam Engine 
Testing, Testing of Hydraulic Machinery, Miscellaneous Tests.” 
While much of this work necessarily follows lines previously de- 
fined, the bock presents ample evidence of combinations of ap- 
paratus and of methods not before published. It ends with a 
very complete index, a feature which is too often entirely omit- 
ted or left incomplete in the modern engineering handbook. 

A good start has been made by the author in this work, and 
he should be encouraged to elaborate and enlarge it in future 
editions. In the interests of railroad men and stockholders as 
well, the author is urged to tell what he knows about the testing 
of a locomotive, and we hope this edition will sell so well as to 
give him the opportunity in the near future. 
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“The Story of American Coals,” by William Jasper Nicolls, M. 
Am. Soc. C. E.; octavo, 405 pp. J. B. Lippincott, Philadelphia, 
1897. 


This book is intended for those who wish to know about coal 
without looking through several books. The arrangement of 
subjects is logical. It begins with the origin of coal and its de- 
velopment, and follows the various paths whereby it reaches the 
consumer and tells of the different uses to which itis put, It is a 
story, told in an interesting way, and is so well indexed that it is 
also a reference book. It is devoted entirely to American coals, 
_of which $200,000,000 worth are mined annually. The author has 
prepared himself for his task by fifteen years’ work in the 
Pennsylvania coal regions, much of the information having 
come from his personal experience. The chief subdivisions of 
the subject are: Origin, development, transportation and con- 
sumption. Theories of origin, the various methods of mining 
and the transportation problems, together with the study of 
combustion, the important question for the future of the in- 
dustry, and a discussion of the uses of coal for steam, gas and 
coke making, constitute a wide field and it is well covered. The 
story is admirably written in a very simple, enjoyable style. 
A great many statistical figures are given and the work is alto- 
gether a satisfactory one. Such matters as smoke prevention 
and the use of the Wegener system for burning powdered coal 
and the causes of spontaneous combustion are to be found in the 
book. The author has a proper appreciation of the industrial 
importance of coal and shows the intimate and inseparable re- 
lations betweeen coal supply and railroad and water transpor- 
tation. The publishers have done their part handsomely. The 
binding and the paper are good, and’ the large type and excellent 
typographical features are praiseworthy. 


“La Machine a Vapeur.” By Edouard Sauvage, Professor a 
l’Ecole Nationale Supérieure Des Mines. Baudry & Com- 
pany, Paris, France. 2 vols.; 468 pp.; 1,036 illustrations. 


So much has been written and some of it has been so well 
written that it would seem unlikely that there was much room 
for any additional text books or treatises upon the steam 
engine. At the first sight the book under review presents a 
very imposing and attractive appearance. The type is large 
and clear, the presswork has been well done and the paper 
is of a fair quality, but upon a careful examination of the 
treatise one is led to the inevitable conclusion that the crea- 
tion of scientific treatises by compilation is not exclusively 
confined to this country. The arrangement of the matter in 
the book is rather curious and leads one to the suspicion that 
the compilation process has been carried almost to an extreme. 
For example, the first chapter opens with the description of 
the essential organs of the steam engine. The opening para- 
graph says that “fuel burned in a firebox heats water which 
partially fills a boiler. The heat transforms water into steam 
which exercises a pressure against the walls of a cylinder.” 
The next sentence states that ‘“‘most engines have at least 
one cylinder in which a piston moves, as an essential part.” 
After describing in a desultory way the various parts of a 
steam engine, including a surface condenser, the old mining 
engines of the last century, slide valves, the general form of 
horizontal engines, with numerous illustrations of types of 
compound and triple expansion engines, in none of which is 
there a really adequate description, the second chapter opens 
with physical and mechanical laws. In this the professor ap- 
pears, and it is scientific in the highest degree if diagrams 
and equations constitute or insure scientific accuracy. This 
is followed by a chapter on the work of steam, in which in- 
dicators and their functions are extensively described and il- 
lustrated, as well as dynamometers, and this in turn is fol- 
lowed by the theoretical cycles of the work of steam and the 
action of the walls of the cylinder in producing internal con- 
densation. The illustrations throughout are fair, but are not 
printed with the distinctness which the reader has the right 
to demand. Many of them bear the evidence of being re- 
productions from previous engravings, and this is especially 
true of the wood cuts. It is difficult to understand the system 
upon which the book has been compiled, for a compilation 
it most assuredly is. There is no clearly defined ‘method of 
treatment, 

Valves of all sorts and descriptions are illustrated and very 
briefly described, but it is well within the limits of truth to 
say that for a man unacquainted with the art it would be 


impossible to lay out a single one of the many valve mo- 
tions described, from the information given him in the text. 

The book, as has been said, is largely a compilation taken 
from periodical publications, builders’ catalogues and previous 
works on the steam engine which have, in course of time, 
found thelr way to the pigeon holes of the author to be taken 
out and put together in the compilation before us. Like other 
compilations of this sort where an attempt has been made to 
do a great deal within a very small space, the result has 
been desultory work in many particulars. The book is a treatise 
on the steam engine, and it handles not only the stationary en- 
gine, but the locomotive, marine and traction engine as well. 

The most satisfactory portion of the book is that devoted 
to tubular boilers, not that the text or the suggestions to 
be derived from it can claim any very great amount of orig- 
inality, but because the illustrations are very complete and 
give a clear idea of the various methods of boiler construc- 
tion that are now in use, and which can be shown by illus- 
trations as well as by the text. As a final illustration of 
the mixture or lack of order of the book, we will state that 
in one single chapter we have tubular boilers, boiler construc- 
tion, bracing, riveting, method of making laps, water tube, 
marine, locomotive boilers, water testing, injectors and water 
purifiers, to say nothing of such minor matters as water 
gauges, stop cocks, safety valves and steam gauges. 

The principal value of the book, then, may be said to lie 
in the large number of illustrations which it containg and the 
most excellent index which accompanies it. There is not only 
a complete alphabetical index referring to all parts of en- 
gines that are mentioned or treated, but there is a list of au- 
thors and their works from which quotations have been made. 
In addition to this, there is a regular-table of contents which 
is thoroughly well amplified. This part of the work has been 
most excellently done, and can well serve as an example to 
any author who contemplates either the compilation or the 
writing of a new book on scientific subjects. 


“Proceedings of the Thirty-second Annual Convention of the 
Master Car Builders’ Association. Held at Saratoga, New 
York, June, 1898.’ 


The volume before us is uniform with those recently issued 
by the association, and besides the proceedings contains the 
usual information, such as a list of members, constitution and 
drawings of the standards and recommended practices. The 
larger portion of the book is devoted to the reports of com- 
mittees and the deliberations and discussions of the convention 
of the past summer. The large folded plates containing the 
standards of the association have been improved by captions 
which may be seen without unfolding the plates. This feature 
is a commendable one, and the selection of the drawing wanited 
may be very easily made. The volume has appeared with the 
usual promptness of the Secretary, Mr. Cloud. He amd his 
assistants deserve credit for handling such a large amount of 
work so quickly. 


“Soft Coal Burning,” by C. M. Higginson. Fifth edition. Print- 

ed by the Railway Master Mechanic, Chicago, 1898. 

This is an 18-page illustrated pamphlet devoted to a 
study of the proper method for burning soft coal in stationary 
and locomotive boilers. Mr. Higginson, who is now assistant to 
the President of the Atchison, Topeka & Santa Fe Railway, has 
given a great deal of attention to this subject, and has been 
exceedingly successful in applying the methods he describes, 
We have watched this pamphlet through its five stages of de- 
velopment, and consider it an excellent treatise, although very 
brief, and it is hoped that it will continue to grow and gain 
wide distribution. One of the most important of the points 
made in it is the necessity for compelling intimate mixture of 
the products of combustion and oxygen, coupled with provisions. 
for obtaining complete combustion before the flames are ex- 
tinguished by contact with relatively cool surfaces. The author 
has the secret of smokeless and efficient combustion. He consid- 
ers the subject of heating surfaces in locomotives, and suggests 
the use of corrugated tubes to break up the streams of the 
products of combustion and thereby increase the evaporative 
efficiency. The author’s ideas have been repeatedly expressed 
in our columns. He lays no claim to original discovery in the 
matter of coal-burning, but records the results of methods and 
experiments covering a lomg period, the applications of which — 
have been very satisfactory. 















































386 


AMERICAN ENGINEER, CAR BUILDER 











“Twelfth Annual Report of the Commissioner of Labor, 1897; 
Economic Aspects of the Liquor Problem.” Government Print- 
ing Office, Washington, 1898. 


“Professional Papers of the Corps of Royal Engineers,” (Eng- 
land), Bdited by Captain R, F. Edwards, R. E., 1897. Pub- 
lished by the Royal Engineers’ Institute, Chatham, England, 
1897; price 10s. 64. 


Catalogue of the Michigan College of Mines, 1898. With State- 
ments Concerning the Institution and Its Courses of Instruction 
for 1898-1900. Published by the college, Houghton, Michigan, Au- 
gust, 1898. 


Bulletin of the University of Wisconsin No. 26, Containing an 
Address by Mr. Onward Bates, Engineer and Superintendent of 
Bridges and Buildings, Chicago, Milwaukee & St. Paul Rail- 
way. 


“The Journal of the Association of Engineeering Societies” for 
August contains three papers on the abolition of the grade 
crossings on the main line of the Boston & Albany Railroad in 
Newton, Mass., by Messrs. Irving T. Farnham, William Parker 
and W. G. S. Chamberlain, of the Boston Society of Civil En- 
gineers; and one on power consumption on electric railroads, 
by 8S. T. Dodd, of the Civil Engineers’ Club of Cleveland. In 
the first series of papers Mr. Farnham deals with the history of 
the improvement and with the street and drainage work con- 
nected with it; Mr. Parker with the depression of the railroad 
tracks, and Mr. Chamberlain with the bridges over the tracks. 
All the papers are freely illustrated. Mr. Dodd, in his paper, 
gives a scholarly analysis of the several items of work per- 
formed by the electric current on railroads, and illustrates his 
paper by diagrams giving speed, torque and acceleration curves, 


“History of the Railroad Ticket.” This is a 22-page pam- 
phiet by the Rand Avery Supply Company of Boston. The 
author, Mr. Robert S. Gardiner, with the assistance of colored 
reproductions of tickets, outlines the great advancement which 
has been made in the printing of railroad tickets since 1836. 


“Coupler Computing Tables.’”—This is a pamphlet con- 
taining a table of information about M. C. B. couplers. It is 
standard size and gives a list of couplers, the weight of ma- 
terial in each, and the original and scrap values. Its object is 
to facilitate the work of billing for couplers and their parts. 
It is compiled and published by Messrs. G. W. Glick and John 
H. Nichols, of Cleveland, Ohio. 


“Blectric Street Railway History,’’ Part I., is a 40-page illus- 
trated pamphlet received from the Westinghouse Dlectric & 
Manufacturing Company. It contains a review of the develop- 
ment of Westinghouse railway motors with references to gen- 
erating apparatus and brief remarks on the possibilities of the 
future. The pamphlet shows why this company has led and now 
occupies the leading position in electric railway work. 


The standards and recommended practice of the Master Car 
Builder’s Association as revised by the last letter ballot, may 
be had in pamphlet form from Mr. J. W. Cloud, Secretary, 974 
The Rookery, Chicago, at 25 cents per copy. The large sheets of 
drawings, 30 by 38 inches, corrected by the ballot may be had at 
25 cents each. The revised air brake and signal instructions, 
and the rules for loading long materials are also available in 
pamphlet form, 


Magnolia Antifriction Metal and Camelia Bronze are described 
in a 38-page illustrated pamphlet issued by the Magnolia Metal 
Company, 74 Cortlandt street, N. Y. ‘This pamphlet contains 
much that is interesting to those who use bearings and as a 
source of information in regard to the comparative merits of 
different “anti-friction’” metals it is worthy of careful con- 
sideration. The records of tests by the Bureau of Steam En- 
gineering, U. S. Navy Department, are particularly valuable 
They are given in detail with tables of results. 

“The Hawaiian Islands” is the title of a little pamphlet just is- 
sued by the passenger department cof the Chicago & North West- 
ern Railway. The advantages and characteristics of the islands 
with regard to business opportunities are set forth, and so much 
interesting information is given as to make ft worth while to 
write fora copy. The last few pages are devoted to showing 


that the best way to get there is over the Chicago & North- 
western line, as a part of the Chicago, Union Pacific & North- 
western line. The pamphiet is well printed, and is unique and 
attractive. 





The Safety Appliance Co., Ltd., of Boston, has issued an 
illustrated, standard size 20-page pamphlet for the purpose of 
giving information in regard to the appliances manufactured 
and sold by them. The purpose of these is to advance econom- 
ical operation of cars and locomotives. Among them are the 
following: The brake equalizer, which raises brake shoes when 
a car is loaded and permits of adjustment of brake beams; 
the drawbar adjuster, which is intended to automatically ad- 
just the height of drawbars to keep them within the limit re- 
quired by law; the locomotive spring suspension, which dis- 
cards the equalizer and substitutes a series of leaf and spiral 
springs, the spirals being coupled to the ends of the leaf 
driving springs; the dead lever take up, which is a brake 
slack adjuster for passenger and freight cars and tender 
trucks, the device being non-automatic and is operated by the 
inspectors as they examine the congition of the trucks in a 
train. The appliances are patented in the United States, Can- 
ada, Great Britain and France. The address of the Safety 
Appliance Company is the Wentworth Building, Boston, Mass. 


The Weir Frog Company has issued a new catalogue, No. 5, 
which is similar in appearance to the earlier editions, but has 
50 additional pages and 72 mew engravings. A number of 
new devices are shown in addition to the usual product of the 
works. These are improved spring frogs, on pages 63 to 67; 
new combination crossings, on pages 109 and 127. A new design 
of three-throw split switch, with reinforced switch points and 
adjustable rods, is shown on page 157. The derailing safety 
switches for sidings are found on pages 170 to 175, and a new 
form of derailing switch for electric roads is illustrated on page 
177. This is a very important device for the protection of cross- 
ings between steam and electric roads, and it should be brought 
to the attention of all officers who are concerned with the saefty 
of these most dangerous of all crossings. A footguard for 
frogs, switches and guard rails is shown on page 244, and four 
pages are devoted to railways for industrial works. A com- 
plete illustrated description of the electrical interlocking system 
under the patents of Messrs. F. C. Weir, Jos. Ramsey and others 
is given on pages 276 and 297. The catalogue closes with tables 
and data useful in connection with track and switch work. 


The Hgan Company, Cincinnati, Ohio, have just issued a 
handsome souvenir. This concern makes a complete line of wood- 
working machinery. It is handsomely designed and is printed 
in two colors, red and blue, and being on fine white paper, makes 
a patriotic combination of colors. This poster shows about one 
hundred of their latest improved machines, especially adapted 
to planing mills, carpenter, sash, door and blind work, furniture, 
chair and bracket factories, car, railway, bridge and agricultural 
works, buggy, cafriage and wagon builders, spoke, wheel and 
handle factories, colleges, technical schools, state institutions, 
navy yards, etc., and every user of machinery should have one 
of these hung up in his office for reference. This company, 
which is the largest wood-working machinery concern in the 
world, have had a special corps of expert mechanics and 
draughtsmen at work for the past year or eighteen months, 
whose sole duties have been to desigm machines on advanced 
principles and improve those already built. The line of ma- 
chinery they now have to offer is stated to be superior to any 
other on the market, and they can furnish either single ma- 
chines or complete equipment for doing any kind of work in 
wood. A copy of the souvenir will be sent upon application. 








EQUIPMENT AND MANUFACTURING NOTES. 





Machines for dovetailing lumber for packing cages are reported 
to be needed in Nantes, Brest, Loriet, and Concarneau in 
France, Consul Brittain advises Americans to correspond with 


- Mr. Edward Kerr, 3 Rue Gresset, Nantes. 





The Johnson hopper bottom and door and the McCord journal 
box and lid were specified for the new cars for the Delaware & 
Hudson, which are being built by the Buffalo Car Manufactur- 
ing Co. The Johnson hopper door was illustrated in our issue 
of August, .398, page 276. 





The Carnegie Steel Co. is reported to be about to erect a new 
gun plant om a plot of ground on the Monongahela, near the 
armor plate mill. Four buildings will be equipped with lathes 
a other machinery. The addition will require 2,000 more 

ands, 
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Messrs. William R. Trigg and J. J. Montague, of the Rich- 
mond Locomotive Works, are to establish a shipbuilding com- 
pany and a permanent plant at Richmond for the construction 
of present contracts with the Government and for further ship- 
building work. The capital is $300,000,000, and Mr. Trigg is to be 
manager. ‘ 





The Chicago Pneumatic Tool Company has found it necessary 
to open an office in the far West. The President of the Com- 
pany, Mr. John W. Duntley, has just returned from an extended 
trip to the Pacific Coast and found so great a demand for the 
pneumatic tools as to require a branch office, which has been 
located at 537 Miss.on street, San Francisco, under the charge 
of Mr. Henry Englas. 





The Schoen Pressed Steel Company of Pittsburgh receives so 
many inquiries concerning steel cars from all parts of the world 
and there are so many orders in hand as to lead authorities on 
the subject of iron and steel to predict that this industry will 
take a very high place among those using steel. The present 
capacity of the Schoen shops is 150 cars per week, and orders 
are now on the books to keep them busy for some time. 





Boyer pneumatic hammers by the Chicago Pneumatic Tool 
Company are being used in constructing a new floor system 
and generally strengthening a 265 ft. span of the Illinois Central 
bridge at West Point, Kentucky. Compressed air is furnished 
by a 12 H. P. gasoline engine direct connected to an air com- 
pressor and placed on the bridge. The hammers are driving 
% and %-in. rivets and each does the work of four men by the 
hand method. 





An engine shaft weighing 63,00 pounds, 27 feet 10 inches long, 
with a maximum diameter of 37 inches, is being made by the 
Bethlehem Iron Co. for the Corliss Steam Engine Co. The 
diameter at the bearings is 34 inches, and at the crank dise fit 
32 inches. It is hollow, the hole being 17% inches diameter. 
The specifications call for an elastic limit of not less than 50,000 
pounds per square inch, and an elongation of 18 per cent. in a 
test bar one inch in diameter and 10 inches long, 





Comparisons of the merits of several different metallic trucks 
are to be made on the Chesapeake & Ohio. The plan.is to build 
100 coke cars of 30 tons capacity at the shops of’ the road and 
equip them with five or six different steel trucks. The cars 
will all be in the same service and the examination for condition 
under service will allow sufficient time to bring out the relative 
values of the designs. It is also understood that the makers 
will be allowed to furnish the best trucks that they can build. 





A new window and car sash lock has been invented and per- 
fected by Mr. J. Wilson Wright, 73 Vesey street, New York. 
It employs a rotating gear, which engages in a rack at the side 
of the window. This gear is within the lock, and is held at 
any desired position by two pawls, which are released’ by finger 
- levers. The advantages stated are that the window may be 
held at any desired height, or it may be held closed without 
danger of being either raised or lowered from the outside, and 
the window cannot fall when held open. 





Mr. George H. Campbell, Terminal Agent of the Baltimore & 
Ohio Railroad at Baltimore, has, in addition to his present 
duties, been appointed Inspector of Stations and Terminals 
over the whole line, reporting to the General Superintendents in 
their respective territories. Mr. Campbell has long been known 
for his ability in this direction and the object of the appoint- 
ment is. to secure at each terminal better service in every re- 
spect, and is in line with the policy of the Receivers to give to 
the, patrons of the road better and quicker facilities for the 
handling of freight. 





Negotiations have been completed for the consolidation of the 
Union Switch & Signal Company of Pittsburgh and the Na- 
tional Switch & Signal Company of Easton, Pa., and a meeeting 
of the stockholders of the Union Switch & Signal Company has 
been called for Dec. 13 next to ratify the purchase of the capital 
stock of the National Company. At the same time a vote will 
be taken on a proopsed issue of gold bonds amounting to $500,- 
000 and bearing 5 per cent. The result of the consolidation will 


be that the switch and signal business of the couritry will be 


controlled in Pittsburgh. 


The Baltimore & Ohio Southwestern Railroad has just re- 
ceived from the Baldwin Locomotive Works 10 new freight 
locomotives, eight simple and two compound, for use on the 
Ohio division, from Cincinnati to Parkersburg. This portion 
of the road has some rather heavy grades, and these are the 
first heavy engines to be used on the line. They are expected 
to increase the train haul about 40 per cent. The simple loco- 
motives have 21-in. x 28-in. cylinders and the compound 15% 
and 26-in. x 28-in. cylinders. The locomotives were built from 
designs furnished by Mr. J. G. Neuffer, Superintendent of 
Motive Power. 





The Chicago, Burlington & Quincy is having 600 gondola coal 
cars of 80,000 pounds capacity built in lots of 300 each, by the 
Wells & French Co. and the Michigan Peninsular Car Co., for 
delivery before Jan. 1. The inside length is 35 feet 10 inches; the 
inside width 9 feet 1 inch; the length from top of sides to rail, 
7 feet 3% inches; the frame, flooring and sides are of wood, and 
the body bolsters, the brake beams, brasses and draft rigging 
are the C., B. & Q. standards. The brake shoes are the “Cong- 
don,” the brakes, Westinghouse, and the couplers “Chicago.” 
All the castings are of malleable iron. The trucks have the C., 
B. & Q. standard drivers and frames, and the light weight of 
the car is 28,400 pounds. 





The Baltimore & Ohio Railroad is experimenting with an 
80,000-pound coal car between Cumberland and Baltimore, where 
the heavy movement of coal will justify an increase in the ca- 
pacity of the cars. The present cars now in use have 50 per cent. 
greater capacity than those used three years ago, but with the 
changes in the line and the relaying of the track with 85-pound 
steel, and the erection of modern steel bridges, the receivers be- 
lieve it possible to increase the car capacity to 80,000 pounds. 
Plans are also being made at the Mount Clare shops for a loco- 
motive to weigh between 225,000 and 230,000 pounds, the cylin- 
ders to be 23 by 30 inches, and the rest of the engine in propor- 
tion. If this engine is built it will be used on the heavy grades 
between Cumberland and Grafton. 

The method of sheathing passenger cars with sheet copper, 
devised and patented by Mr. W. P. Appleyard, Master Car 
Builder of the New York, New Haven & Hartford R. R., is 
meeting with substantial indorsement from a number of roads. 
The Fitchburg, Erie and Southern Pacific and the Pullman Com- 
pany have taken it up and the reports are full of high praise. 
In the far West the relief which it gives from the effects of 
alkali dust, that is very destructive to varnish, is a strong 
recommendation. The appearance of the copper sheathed cars 
that were exhibited at Saratoga last summer was handsome, 
and Mr. Appleyard tells us that the coating will not require at- 
tention or renewal, and that after the experience of coating the 
first car it may be applied cheaper than paint and varnish. 








The condition of the car building industry, as refleeted by the 
annual report of the Michigan Peninsular Car Company, is 
good. The statement of earnings for the year ended August 
ol, 1898, showed a total of $679,877.12. Four dividends, amount- 
ing to $300,000, were paid. The sum of $100,000 was paid on the 
$2,000,000 of first mortgage bonds, leaving surplus earnings for 
the company’s sixth fiscal year at the sum of $270,877.12, the 
best record, with one exception, in its history. The grand total 
of earnings is $2,306,063.62; disbursements, dividend and interest 
account, $1,710,000, and operating expenses, $87,539.42, leaving a 
balance of $508,524.20; material and surplus on hand, valued at 
$1,564,289.02; cash, $219,878.44; bills receivable, $429,870.70; 
amounts due from sundry corporations and firms, $376,175.34; 
audited vouchers for material not yet due, $679,978.77. 





The following Baltimore & Ohio rumors are not sub- 
stantiate@ at the headquarters of the company: That 
the B. & O. is contemplating shortening its main line 
from West Union, W. Va., to the Ohio River by building a 
new track down the valley of Middle Island Creek to the Ohio 
River near Marietta; that the B. & O. is about to invade the 
territory of the Pennsylvania South Western branch and that a 
road will be built from some point near Connellsville which will 
reach the coal deposits between the Youghiogheny River and the 
Pennsylvania Railroad; that the B. & O. is to builé a million- 
dollar tunnel under Mt. Airy, Md., in order to eliminate a heavy 
grade. The only foundation for this rumor is the fact that re- 
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cently there has been some talk as to what could be done toward 
improving that portion of the line, but no action whatever has 
been taken. 





Mr. M. Cokeley, who is probably known to many of our 
readers, has been made Superintendent of the works of the C. 
W. Hunt Co., Staten Island, N. Y., having assumed the duties 
of that position Oct, 14, after several months’ work re- 
vising the factory systems. Large concerns are beginning 
to relieve the office management of the providing for the details 
in office routine, the installation of systems, methods, etc. This 
work properly belongs to a specialist, one who, constantly 
keeping his eyes open for improvement, studying the best 
literature on the subject and devoting his energy entirely to 
this work, becomes an expert. Mr. Cokeley has made this 
special work his profession for some time, being for many 
years with the General Electric Company and later with other 
prominent firms. His experience as a practical mechanic has 
been of great benefit to this line of work, enabling him to de- 
tect almost instantly the leaks that invariably exist, and which 
are so destructive to profits. 





The Q & C Co. inform us that they have absorbed the Dust- 
less Roadbed Company, of Philadelphia, and the use of oil for 
the prevention of dust on railroads will be actively pushed by 
the purchasers. The sprinkling of roadbeds with oil is operated 
under the Nichol and Mattern patents. It has already been tried 
by a number of roads with very satisfactory results. The 
Pennsylvania, the Long Island and the Boston & Albany roads 
have each treated 100 miles of their track, and the Boston & 
Albany has the application for its entire line in contemplation. 
The New York, Philadelphia & Norfolk reports exceedingly sat- 
isfactory results, and applications.for short distances of about 
10 miles have been made on the Fitchburg, New York, New Ha- 
ven & Hartford, and Chicago & West Michigan railroads. We 
believe that the latter road has more than this. The Wisconsin 
Central is now trying it, and a number of other lines have signi- 
fied their intention of doing so. On the roads first mentioned it 
is found that three applications the first year are sufficient, and 
after that it is required less often. 





The divisions of the Baltimore & Ohio Railroad west of the 
Ohio River are to receive the same sort of improvements that 
have been made on the lines east of the Ohio. (Not only are the 
grades to be reduced wherever it is practicable, but very much 
heavier motive power is to be introduced. In order to carry the 
additional weight the bridges on all the divisions are being re- 
placed with heavier structures and the track relaid with heavier 

1. It has been demonstrated by actual experiment that these 
changes will result in an increase in train loading in some places 
of more than 60 per cent., the average being about 42 per cent. 
It is the hope of the receivers that within the next two years 
the Baltimore & Ohio Railroad will be an 18-foot grade road 
from Chicago to Baltimore with the exception of that portion of 
it which passes over the mountains, where helping engines must 
be used. Many of the estimates for the different portions of the 
‘work have been made, and those who have seen the plans state 
that the work can be done at a surprisingly low cost considering 
the return. It is understood that the policy of rehabilitation 
adopted by the receivers two years ago will be continued by the 
new company after the reorganization. 





In a recent letter to the Westinghouse BHilectric and Manufac- 
turing Company, Mr. R. G. Vance, Jr., Superintendent of the 
Stevens Coal Company, makes the following statements regard- 
ing the Baldwin-Westinghouse electric mine locomotive in op- 
eration in their mines, and illustrated on page 263 of our Au- 
gust, 1898, issue: “It gives us pleasure to say that this motor 
is giving the very highest possible satisfaction, and is attract- 
ing considerable attention in this valley. It has been running 
since May 1 and has not cost a dollar in the skape of repairs, 
excepting a new valve for the sand box and a headlight base 


_ broken in a collision with a car. It is running on a road of 25- 


pound steel rail, 4,000 feet long, over undulating grades varying 
from 1 to 6 feet per 100 feet. Its regular load now consists of 20 
cars of 1% tons’ capacity, and the time required for each round 
trip is from 17 to 19 minutes. We have pulled as many as 2 of 
these cars at one trip, which is done with ease. When necessity 





requires we can pull 30 cars, giving 50 per‘cent. more capacity 
than you guaranteed.” This is evidence of the qualities of this 
mining locomotive, which is characteristic of the work done by 
the Baldwin and Westinghouse companies. 
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Columbus, Sandusky & Hocking.—Mr. George H: Kimball has 
been appointed Superintendent and Chief Engineer, with head- 
quarters at Columbus, Ohio, to succeed Mr. M. F. Bonzano, re- 
signed. Mr. Kimball was formerly Superintendent of the East- 
ern Division of the New York, Chicago & St. Louis. Mr. B. S. 
Snyder has been appointed Master Mechanic, with headquar- 
oo “y Columbus, Ohio, in place of Mr. T. M. Downing, re- 
signed. 


Chattanooga Southern.—Mr. M. F. Bonzano has been ap- 
pointed General Manager, a position which he held before go- 
ne to the Columbus, andusky & Hocking. He succeeds Mr. 

. 8. Hoskins. 


Detroit & Lima Northern.—Mr. Jules S. Bache, New York, 
and Mr. James B. Townsend, Lima, O., have been appointed 
Receivers of this road. Mr. rol H. Roser, Chief Engineer, has 
also been appointed Purchasing Agent, vice Mr. C. W. Taylor. 


Erie.—Mr. J. W. Patien has been appointed Assistant Pur- 
chasing Agent, with headquarters at New York. 


Houston & Texas Central.—Mr. F. B. Goodrich has been ap- 
pointed Assistant Engineer, with headquarters at Houston, Tex. 


International & Great Northern.—Mr. J. D. Trammell has 
been appointed Chief Engineer, with headquarters at Palestine, 
Tex. He was formerly Resident Engineer. 


Kelly’s Creek.—Mr. J. W. Dawson has retired from the office 
of Superintendent of the Kanawha & Michigan Railway to 
accept the position of General Manager of the Kelly’s Creek 
Railroad, with office at Mammoth, W. Va. 


Lowell & Hastings.—Mr. Wm, H. Clark has been appointed 
General Manager, in addition to his duties as Traffic Manager. 
His headquarters will be at Lowell, Mich. 


Lehigh Valley.—Mr. F’. W. Gilcreast has been appointed Divi- 
sion Engineer of the Mahanoy & memenaneed Division of this 
road, with office at Hazleton, Pa. 


Mississippi Valiey—Mr. Robt. Carritt has been appointed 
Chief Engineer, with headquarters at St. Louis, Mo. 


Northern Pacific.—Mr. Alfred Lovell has been appointed As- 
a Superintendent of Motive Power, with office at St. Paul, 
nn, 


Norfolk, Virginia Beach & Southern.—Mr. W. T. McCullough 
has been appointed General Manager, with headquarters at 
Norfolk, Va. 


Pittsburg, Cincinnati, Chicago & St. Louis.—Mr. Robert C. 
Bernard has been promoted to the position of Engineer Main- 
tenance of Way. 


St. Louis, Iowa & Northern.—Mr. C. J. DuBois has been ap- 
pointed Chief Engineer and Superintendent, with headquarters 
at Macon, Ga. 


Sylvania.—Mr. L. H. Hilton, President and General Manager, 
and Mr, G. M. Hill, Treasurer, with headquarters at Sylvania, 
Ga., have resigned. Mr. P. D. Daffin has been elected President 
and Treasurer, with headquarters at Savannah, Ga. 


Tennessee Northern.—Mr. A. A. Glasier has been elected 
President, succeeding Mr. H. M. La Follette, who has been 
elected Vice-President. Mr, Glasier’s headquarters are at Bos- 
ton, Mass. 


Utah & Pacific.—Mr. Jos. A. West has been appointed Chief 
Engineer. He was formerly General Freight and Passenger 
Agent of the Sumpter Valley Railway of Oregon. 


Western Maryland.—Mr. H. E. Passmore has been appointed 
Master Mechanic, with headquarters at Hagerstown, Md. Mr. 
David Holtz has been heretofore Master Mechanic, with head- 
quarters at Union Bridge. Mr. Passmore has been Foreman 
of the Philadelphia & Reading shops at Tamaqua. 


West Virginia, Central & Pittsburgh—Mr. J. 8. Chambers 
has accepted the position of Superintendent of Motive Power, 
with ace at Elkins, W. Va., to succeed Mr. J. 8S, Tur- 
ner, resigned 








LICENSES 
To be sold in each district for Patent Safety A: tus for Gauge 
Glasses adaptable for any kind of steam er. United States 
Patent No. 409,280. Greatest success in under Govern- 
ment control.and legalized introduction. . -class technical. 
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